4963 DISK ATTACHHENT CARD 



STANDARD CHANNEL 



4963 TOP CARD CONNECTORS 



ADDRESS BOS BIT — 00 302 

ADDRESS BOS BIT — 01 B03 

ADDRESS BOS BIT — 02 B04 

ADDRESS BOS BIT — 03 BOS 

ADDRESS BOS BIT — 04 B07 

ADDRESS BOS BIT — 05 BOS 

ADDRESS BOS BIT~06 B09 

ADDRESS BOS BIT — 07 BIO 

ADDRESS BOS BIT— 08 B12 

ADDRESS BOS BIT — 09 D02 

ADDRESS BOS BIT — 10 D04 

ADDRESS BOS BIT — 11 DOS 

ADDRESS BOS BIT — 12 D06 

ADDRESS BOS BIT — 13 DOT 

ADDRESS BOS BIT — 14 D09 

ADDRESS BOS BIT — 15 D10 

ADDRESS BOS BIT — 16 D11 

ADDRESS GATE H08 

ADDRESS GATE RETORN H09 

BORST RETORN (P04) 

CONDITION CODE IN BIT-00-D12 
CONDITION CODE IN BIT-01-D13 
CONDITION CODE IN BIT-02-B13 

CYCLE BYTE INDICATOR (PIO) 

CYCLE INPOT INDICATOR P09 

CYCLE STEAL REQOEST IN M02 

DATA BOS BIT 00 G02 

DATA BUS BIT 01 G03 

DATA BUS BIT 02 G04 

DATA BOS BIT- 03 G05 

DATA BUS BIT 04 GOV 

DATA BUS BIT 05 GOB 

DATA BOS BIT 06 G09 

DATA BOS BIT 07 G10 

DATA BOS BIT PO G12 

DATA BOS BIT 08 J02 

DATA BOS BIT 09 -J04 

DATA BOS BIT 10 JOS 

DATA BOS BIT 11 J06 

DATA BOS BIT 12 J07 

DATA BOS BIT 13 J09 

DATA BOS BIT 14 J10 

DATA BOS BIT 15 J11 

DATA BOS BIT PI J12 

DATA STROBE M10 

HALT OR MCK M07 

INITIATE IPL— P07 

IPL S04 

POLL ^ M 12 

POLL IDENTIFIER BIT — 00 — P11 
POLL IDENTIFIER BIT — 01 — S02 
POLL IDENTIFIER BIT — 02—503 
POLL IDENTIFIER BIT — 03 — P12 
POLL IDENTIFIER BIT — 04 — P13 

POLL PRIME M13 

POLL PROPAGATE Mil 

POLL RETORN H04 

POWER ON RESET SOS 

REQOEST IN BOS BIT — 00 S07 

REQOEST IN BOS BIT — 01 SOB 

REQOEST IN BOS BIT — 02 S09 

REQOEST IN BOS BIT — 03 S10 

REQOEST IN BOS BIT — 04 S12 

REQOEST IN BOS BIT — OS S13 

REQOEST IN BOS BIT — 06 002 

REQOEST IN BOS BIT — 07 004 

REQOEST IN BOS BIT-^-08 005 

REQOEST IN BOS BIT — 09 U06 

REQUEST IN BOS BIT — 10 007 

REQOEST IN BOS BIT — 11 009 

REQUEST IN BOS BIT— 12 010 

REQOEST IN BOS BIT — 13 Oil 

REQOEST IN BOS BIT — 14 012 

REQOEST IN BOS BIT — 15 013 

SERVICE GATE P05 

SERVICE GATE RETORN P06 

STATOS BOS BIT 00 J13 

STATUS BOS BIT 01 G13 

STATOS BOS BIT 02 H03 

STATOS BOS BIT 03 P02 

SYSTEM RESET M05 



W22— 
W23 — 
W24— 
H25 — 
W26 — 
W28 — 
W29 — 
W30 — 
W31 — 
H03 — 
W04 — 
W05— 
W06— 
W07— 
W09 — 
H10 — 
W11 — 
W12— 
X31 — 
X03~ 
X04— 
X05— 
X06— 
X12— 
X25— 
X28— 
X29— 
X13— 
X23— 
X24— 
X26— 
X30— 
X32— 
X07— 
X09— 
X10 — 
XII — 
W02 — 
W08 — 
W27— 
W33-- 
X02— 
X08 — 
X27— 
X33— 
W32— 
Wl3— 
X22— 



-FILE DATA BOS BIT 00 
-FILE DATA BOS BIT 01 
-FILE DATA BOS BIT 02 
-FILE DATA BOS BIT 03 
-FILE DATA BOS BIT 04 
-FILE DATA BOS BIT 05 
-FILE DATA BOS BIT 06 
-FILE DATA BOS BIT 07 
-FILE DATA BOS BIT PO 
-FILE DATA EOS BIT 08 
-FILE DATA BUS BIT 09 
-FILE DATA BOS BIT 10 
-FILE DATA BOS BIT 11 
-FILE DATA BOS BIT 12 
-FILE DATA BOS BIT 13 
-FILE DATA BOS BIT 14 
-FILE DATA BOS BIT 15 
-FILE DATA BOS BIT PI 
-INTRFC PAR CHECK 
-FILE TAG 
-FILE TAG 1 
-FILE TAG 2 
-FILE TAG 3 
-FILE TAG P 
-AKN REQ OOT 
-STROBE IN 
-REQOEST IN 
-PARAKEET POR 
-SYSTEM RESET 
-REQOEST OOT 
-STROBE OUT 
-AKN REQ IN PWRD 
-SYSTEM PWR ON RST 
-FILE TAG 4 
-FILE TAG S 
-FILE TAG 6 
-FILE TAG 7 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

NOT USED 
-IPL 
-BORST MODE 
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VOLTAGE PIN ASSIGNMENTS 

+ 5V D03 — J 03 — P03 — O03 

GND DOS — JOS — P08 — 008 

-5V G06 

+ 8.SV Gil 



CABLE LOCATIONS 



# LINES ARE NOT OSED BY THIS ATTACHMENT. 
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"963 DISK RTTRCHWENT CABLE 



ATTACHMENT CABLES 
PIN ASSIGNtJENTS 



W22— -FILE DATA BOS BIT 00 
W23-- -FILE DATA BUS BIT 01 
W2tt-- -FILE DATA BOS BIT 02 
W25" -FILE DATA BOS BIT "3 
W26-- -FILE DATA BOS BIT OU 
W28-- -FILE DATA BOS BIT 05 
H29-- -FILE DATA BOS BIT f'f, 
W3C-- -FILE DATA BOS BIT 07 
W31-- -FILE DATA BOS BIT PO 
W03 — -PILF DATA BOS BIT 08 
H0t»-- -FILE DATA BOS BIT OP 
W05 — -FILE DATA BOS BIT 10 
jjne-- -FILE DATA BOS BIT 11 
W07-- -FILE DATA BOS BIT 12 
W09 — -FILE DATA BOS BIT 13 

W10 FILE DATA BUS BIT Mi 

*31 — -FILE DATA BOS BIT 15 

W12 — -PILE DATA BOS 81*^ P1 

X31— -INTRFC PARITY CHECK 

X03-- -FILE TAG 
XOj} FILE TAG 1 

X05— -FILE TAG 2 

T06— -FILE TAG 3 

X12 — -FILE TAG P 

X25-- -AKN REQ DOT 

X28-- -STBOBE IN 

X2P — -BEQOEST IN 

X13-- -PAPAKEET POP 

X23 — -SYSTEH RESET 

X2U — -REQOEST OOT 

X26 — -STROBE OOT 

X30-- -AKN PEQ IN PWRD 

X32— -SYSTEH PHP ON PST 

X07-- -FILE TAG tt 

X09 FILE TAG 5 

X10— -FILE -^AG 6 

^11 ^II-E TAG 7 

W02-- GND 
W08-- GND 
W27— GND 
H33 — GND 
X02 — GND 
X08 — GND 
X27 — GND 
X33 — GND 
W32-- NOT OSED 

W13 IPL 

X22 — -BORST nODE 



DOC BOAPD (A2) 
PIN ASSIGNMENTS 

-- B5B02 
-- B5B03 
-- BSBOtt 

— B5B05 
-- B5B06 
-- B5B09 

— B5B09 
-- B5B10 
-- B5B11 

— B5D03 
-- B5D0U 

— B5D05 

— B5D06 
-- B5D07 
-- B5D0O 

— B5D10 
-- B5D11 
-- B5D12 

— A5B11 

— A5D03 
-- ASDOtt 
-- A5D05 
-- A5D06 
-- A5D12 
-- A5B05 
-- A5B08 
-- A5B09 
-- A5D13 
-- A5B03 
-- A5B0a 

— A5B06 
-- A5B10 
-- A5B12 
-- A5D07 

— A5D09 
-- ASniO 
-- A5D11 

— B5D02 
-- B5D08 
-- B5B07 

— B5B13 

— A5D02 
-- A5D08 

— A5Bn7 
-- A5B13 
-- B5B12 

— B5D13 
-- A5B02 



PROCESSOR ATTACHMENT 
TOP CARD CONNECTORS 
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CABLE LOCATIONS 



W CONNECTS THRO CABLE TO B5 
X CONNECTS THRO CABLE TO A5 



I r 
1 1' 



I r 



I I 
I I 



Ai I 



DOC BOARD (A2) (CARD SIDE VIEW) 



* LINES ARE NOT aSFD 



SEE UP63 THEORY DIAGRAMS 
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SF502 



CHAOr A 



CHART Q 




MVICE 

AODRCSS 

SCLCCTIOH 



I 2 1 >• S k 



JUnPCK MUHtE* 

LOCK 

JUHPER 



I 



DEVICES COUNT ] 




1 DEVICE 
COHHECTOR 


2 DEVICE 

CONNECTOR 


1 DEVICE 
CONNECTOR 


>• DEVICE 
CONNECTOR 


JUMPER II 






^;^>-<c;r 




JUHPER 12 




II>~<J 






x means jumper installed device i.d. will be set 
autohaticallv depemdino oh the number of files 
connected! 

up to 2 files - device i.d. '110* 
1 or h files - device i.d. «120k 



IPL SELECTION [" 




JUMPER 


JUMPER « 


JUMPER 10 


IPL NOT SUPPORTED 








FILE PRIMARY 






"x^ 


FILE 1 PRIMARY 






^<^ 


FILE SECONDARY 








FILE 1 SECONDARY 








FILE PRIMARY AND 
FILE 1 SECONDARY 






^x^ 


FILE 1 PRIMARY AND 
FILE SECONDARY 


X 




5x^ 


K MEANS JUMPER IMSTALLEO | 



JUMPER P/H HHIOTSI. aTV MAI 12 



H 



^LESSSICNIFICAMT BIT (ALWAYS FORCED TO AHO IS HOT JUHPCRABLS) 
HOST SICMIFICAHT BIT. JUNPCR INSTALLED* LOCICAL 



aOTIS 
I 

> 
1 



s 

F 
S 


2 



THE tASE ADDRESS IS ALWAYS DIVISIBLE BY 2. IF MORE THAN 1 FILES 
ARE CONNECTED THE BASE ADDRESS MUST BE DIVISIBLE BV H 

CARD JUMPERS AS SHOWN 
BASE ADDRESS > F0> Itll 0000 
IPL> FILE PRIMARY 

DEVICE I0> 120»> 0011 0010 0000 OtIO 
C0NFI6URATI0N EkTRIES FOR OPTIONS AS SHOWN 
-FOTA 0000 0000 0000 0000 0000 0000 120fc 
-FITA 0000 0000 0000 0000 0000 0000 120k 
-F2TA 0000 0000 0000 0000 0000 0000 120A 
-FITA 0000 0000 0000 0000 0000 0000 120ft 



T 





CC HISTORY 


ORAWINS TITLE 




)l AU«7B 


17H»i»T 


CARD JUMPERS 




2 FEB 74 


IT^ISI 
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PART NO kSITTTO 


c 






CLASSIFICATION 


IBM CORP 
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U963 DEDICATED CABLES (TO PTIE B FILE 1) 



DOC BOABD (A2) 
PIH ASSIGNHEKTS 

B3B03— 
B3B0a — 
B3B05— 
B3B08— 
B3B09 — 
B3B10-- 
B3B12— 
B3D03-- 
B3D0tt-" 
B3D05— 
B3D06 — 
B3D07— 
B3D09— 
B3D10 — 
B3D11-- 
B3D12— 
B3B02-- 
B3D13— 
B3B07— 
B3B13-- 
B3D02— 
B3D08— 



-CNTPL SAHPLE PILE 
-DU INTBPT PILE 
-SECTOR 6 
♦HBZ DATA 
-HISSIHG SECTOP 
-HBITE DATA 
♦IHTRPC DEGATE FILE 
♦WRITE GATE RTH 
-DATA SELECT 
-PAST SYNC 
-RESET ERROR FILE 
-IHDET 
-READ 
♦READ CLOCK 
-WRITE 
♦WRITE CLOCK 
-CABLE COBTINOITT OUT 
-CABLE CONTINDITT IN 
GND 

GHD 
GND 



FILE BOARD (Al) 
PIH ASSIGNHEHTS 

— A5B03 

— ASBOa 

— A5B05 

— A5B08 
-- A5B09 
" A5B10 

— A5B12 

— A5D03 

— A5D0U 
~ A5D05 

— A5D06 

— A5D07 

— A5D09 

— A5D10 
-- A5D11 

— A5012 

— A5B02 

— A5D13 

— A5B07 

— A5B13 

— A5D02 

— A5D08 



DOC BOARD (A2) 
PIH ASSIGNHEHTS 

BUB03-- 
B«BOt»— 
BUB05-- 
Bt»B08— 
BI»B09-- 
BftBIO— 
BaBl2— 
BaD03— 
B4D0a-- 
BIDOS-" 
BIJD06 — 
Bt»D07— 
BUDOg— 
BUD10 — 
BUDII — 
B*D12— 
BftB02-- 
BI»D13— 
B4B07— 
BUBIS — 
B'»002— 
BUDOB— 



-CNTRL SAMPLE FILE 1 

-DO INTRPT FILE 1 

-SECTOR 1 

♦HR7 DATA 1 

-HISSIHG SECTOR 1 

-WRITE DATA 1 

♦THTRFC DEGATE FILE 1 

♦WRITE GATE RTH 1 

-DATA SELECT 1 

-FAST STHC 1 

-RESET ERROR FILE 1 

-INDEX 1 

-READ 1 

♦READ CLOCK 1 

-WRITE 1 

♦WRITE CLOCK 1 

-CABLE COHTIHOITT OOT 

-CABLE COHTIHDITY IH 

GND 

GHD 

GHD 

GHD 



FILE 1 BOARD (A1) 
PIH ASSIGHMEHTS 

— A5B03 
-- A5B00 
-- A5B05 

— A5B08 
-- A5B09 

— A5B10 
" A5B12 

— A5D03 

— ASDOtt 

— A50C5 

— A5D06 

— A5D07 

— A5DP9 

— A5010 

— A5D11 

— A5D12 
" A5B02 
" A5D13 

— A5B07 

— A5B13 

— A5D02 

— A5D08 



B3 CONNECTS THPO CABLE TO A5 DO 
B« CONNECTS THRO CABLE TO A5 DO 
(IF EXISTING) 



.1 I 
I I 



B3 



J I 
I l' 



B4 



BOARD FILE 
BOARD FILE 1 



,1 I. 



DOC BOARD (A21 



A5B02 TIED TO A5D13 ON BOARD 






J 


II 1 


.... '.. 


A5 



DO BOARD (A1) 
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U963 DEDICATED CABLES (TO PILE 2 6 FILE 3) 



DOC BOAPD (A2) 
PIN ASSIGHWEN^S 

A4B0 3— 
AUBOtt-- 
AUBOS-- 
A4B08-- 
A4B09-- 
AUB10 — 
RaB12— 
AIJD03-- 
AUDOU — 
Aft DO 5 — 
AUDOe — 

At»D09 — 
AUDIO — 
A4D11-- 
AaD12 — 
A«B02-- 
AtJD13-- 
AUB07-- 
AUBIB-- 
AaD02— 
A4D08-- 



-CNTRL SAMPLE FILE 2 
-DO INTFPT FILE 2 
-SECTOE 2 
♦NPZ DATA 2 
-MISSING SECTOP 2 
-WPITE DATA 2 
♦INTRFC DEGATE PILE 2 
*WPITE GATE STN 2 
-DATA SELECT 2 
-FAST SYNC 2 
-RESET EPPOR FILE 2 
-INDEX 2 
-READ 2 
♦READ CLOCK 2 
-WPITE 2 
♦WRITE CLOCK 2 
-CABLE CONTINOITT IN 
-CABLE CONTINOITT OOT 

GND 

GND 

GND 

GND 



FILE 2 BOARD (Al) 
PIN ASSIGNMENTS 

— A5B03 

— A5B0a 
-- A5B05 

— ASBOfl 
-- A5B09 
•'- A5B10 

— A5B12 

— A5D03 
-- A5D0tt 

— A5D05 
" a5D06 
-- A5D07 
~ A5D09 

— A5D10 
-- A5D11 
-- A5D12 
-- A5B02 

— A5D13 

— A5B07 

— A5B13 

— A5D02 

— A5D0B 



DOC BOARD (A2>_ 
PIN ASSIGNMENTS 



PILE 3 BOARD (Al) 
PIN ASSIGNMENTS 



A3B0 3-- 


-CNTRL SAMPLE FILE 3 


MM 


A5B03 


A3B0«-- 


-DO INTRPT FILE 3 


__ 


A5B0« 


A3B05— 


-SECTOR 3 


__ 


A5B05 


A3E08— 


*NR7 DATA 3 


• • 


A5B08 


A3B09 — 


-HISSING SECTOP 3 


__ 


A5B09 


A3B10-- 


-WRITE DATA 3 


M. 


a5B10 


A3B12-- 


+INTRFC DEGATE FILE 3 


M. 


A5B12 


A3D03 — 


♦WRITE GATE RTN 3 


_. 


A5D03 


A3D0tt— 


-DATA SELECT 3 


-. 


A5D0tt 


A3D05-- 


-FAST SYNC 3 


«w 


A5Dn5 


A3D06-- 


-RESET ERROR FILE 3 


__ 


A5D06 


A3D07— 


-INDEX 3 


MM 


A5D07 


A3D09— 


-READ 3 


MM 


A5D0Q 


R3D10 — 


♦READ CLOCK 3 


MM 


A5D10 


A3D11-- 


-WPITE 3 


MM 


A5D11 


A3D12— 


♦WPITE CLOCK 3 


MM 


A5D12 


A3B02-- 


-CABLE CONTINOITT IN 


MM 


A5B02 


A3D13-- 


-CABLE CONTINOITT OOT 


MM 


A5D13 


A3B07-- 


GND 


MM 


A5B07 


A3B13-- 


GND 


MM 


A5B13 


A3D02— 


GND 


MM 


A5D02 


A3D08— 


GND 


B ^ ^ ^a* «•■ 


A5D08 



RI» CONNECTS THRO CABLE TO A5 DO BOARD FILE 2 
(IF EXISTING) 

A3 CONNECTS THRO CABLE TO A5 DO BOARD FILE 3 
(IF EXISTING) 



,1 I 



j 1 , 



\ I 
I I 



DOC BOARD (A 2) 




DO BOARD (AT) 
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«963 CHAIN CABLE 



OtJC BOAPD (A2) 
PIH ASSIGNMENTS 



B2B02-- 


-DD TAG BOS BIT n 




B2B03-- 


-DU TAG BnS BIT 1 




B2B0t»-- 


-DO TAG BOS BIT 2 




B2B05— 


-DO TAG BOS BIT P 




B2B06-- 


NOT OSED 




B2B07— 


+5 VOLTS FOP TEPM 


CD 


B2B0fi" 


♦5 VOLTS FOB TEPM 


CD 


B2B09-- 


♦•5 VOLTS FOP -^EPH 


CO 


B2B10-- 


NOT USED 




B2B11-- 


NOT OSED 




B2B12 — 


-CONTROL SAMPLE PCVD 


B2B13-- 


-CABLE CONTINOITT 


IN 


B2D02-- 


-CABLE CONTINOITY 


00 


B2n03-- 


NOT OSED 




B2D0U-- 


-fIC DATA BOS PIT f^ 




B2D05— 


-MC DATA BOS BIT 1 




B2T>06-- 


-MC DATA BOS BT"" 2 




B2D07-- 


-MC DATA EOS BIT 3 




B2D08-- 


GNO 




B2D09-- 


-MC DATA BOS BIT U 




B2D10-- 


-MC DATA BOS BIT 5 




B2D11 — 


-MC DATA BOS BIT 6 




B2D12-- 


-MC DATA BOS BIT 7 




B2D13-- 


-MC DATA BOS BIT P 





FILE BOAPD (Al) 
PIN ASSIGNMENTS 

-- A3B02 
-- A3B03 
" A3B0U 
-- A3Bn5 
-- A3B06 
-- A3B07 
-- A3B0fl 
-- A3B09 
-- A3B10 
-- A3B11 
-- A3B12 
-- A3B1'-f 
-- A3D02 

— ASDOI 
-- A3D0tt 

— A3D0S 
-- A3D06 
-- A3Drt7 

— A3Dr'« 
-- A3D09 
-- A3D10 
-- A3D11 
-- A3D12 
-- A3D13 




DOC BOARD (A2) 



AU CONNECTS THPD CABLE TO A3 DO BOAPD FILE 1 

(IF EXISTING) AND SO ON FOP NEXT SEQOENTIAL FILES 

IN THE LAST FILE OF THE CHAIN A TEPMTNATOP CAPD 
IS PLOGED INTO POSITION Att 

LINE NAMES OF POSITION A« APE THE SAME AS THOSE 
OF POSITION A3 AND ARE THE SAME FOR ALL PILES 

IN ALL FILE BOARDS THEPE IS A SHORT CIRCUT''' 
BETWEEN A3D02 AND AUDf>2 AND BETWEEN A3B13 AND 
AttB13 FOP CABLE CON'^INOITY LINK 



I I 



A3 



I I 



AU 



I 1 



DO BOAPD Al (FILE r») 
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tt963 DUC BOAPD {A2) CUBLE POSITIOHS US, B5 TO CAPD A2C2 



DOC BOARD (A21 CABLE POSITIONS 

■' -' — -is: 



A5, B5 PIN ASSIGNHENTS 



B5Bn2— 
B5B03-- 
B5B0« — 
B5B05 — 
B5B06-- 
B5B08-- 
B5B09 — 
B5B10-- 
B5B11-- 
B5D03 — 
B5D0U-- 
B5D05-- 
B5DP6-- 
B=;Dn7 — 
B5D09-- 
B5D10 — 
B5D11 — 
B5D12-- 
A5B11 — 
A5D03-- 
A5D01J-- 
ABDi^B— 
A5DCI6-- 
A5D12-- 
A5B05— 
A5B0P-- 
A5B09 — 
A5D13— 
A5B03-- 
A5B0U~ 
A5B06 — 
ASB10 — 
A5B12" 
A5D07" 
A5D09-- 
A5D10-- 
A5D11 — 
B5D02-- 
B5D08 — 
B5B07-- 
B5B13 — 
A5D02-- 
ASDOfl— 
A5B07-- 
A5B13— 
B5D13-- 
A5B02-- 



BIT 00 
BIT 01 
BIT 02 
BIT 03 
BIT 0« 
BIT 05 
BIT 06 
BIT 07 
BIT PO 
BIT 08 
BIT 9 
BIT ^f^ 
BIT 11 
BIT 12 
BIT 13 
BIT m 
BIT 15 
BIT PI 
CHECK 



-FIL? DATA BOS 
-PILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DA-T-A BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
-FILE DATA BOS 
•INTHFC PARITY 
-FILE TAG 
-FILE TAG 1 
-FILE -^AG 2 
-FILE TAG 3 
-FILE TAG P 
-AKK REQ OOT 
-STPOBE IN 
■REQUEST IN 
-PARAKEET POP 
•SYSTEM RESET 
-REQOEST OOT 
-STROBE OOT 
-AKN PEQ IN POR 
•SYSTEH PWR ON 
•FILE TAG tt 
•FILE TAG 5 
-FILE TAG 6 
•FILE TAG 7 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 
•IPL (NOT OSFD) 

BURST nODE (NOT OSED) 



ERED 
PST 



DOC CAPD A2C2 
Pllf ASSIGNHENTS 

- C2!10B- 

- C2H09- 
'- C2R10- 

- C2I111- 

- C2H12- 

- C2H13- 

- C2S02- 
'- C2S03- 

- C2S12- 

- C2S0U- 

- C2S05- 
■- C2S06- 

- C2S07- 
"- C2Sr8- 
■- C2S09- 

- C2S10- 
'- C2S11- 

- C2S13- 

- C2P11- 

- C2U0U- 
•- C2O05- 

- C2006- 

- C2U07- 

- C2013- 

- C2J06- 

- C2J1"- 

- C2J11- 

- C2H02- 

- C2H03- 

- C2J13- 

- C2J12- 

- C2J05- 

- C2Hr>6,C2Dl3- 

- C2OI0- 

- C2011- 

- C2012- 



C2D12- 
C2O02- 



D2 


(FILE INTERFACE CARD) 








C2 


(CHANNEL INTERFACE CARD) 










1 


1 1 1 1 


1 l_ 


B5 


_l 




1 


11 II 


1 1_ 


A5 


1 









DOC (A2) BOARD (CARD SIDE VIEW) 



SPE U963 THEORY DIAGRAHS 1 
MANDAL FOR DATA FLOW | 



I 



COPYRIGHT IBH CORP 1«l"'6 



«4963 DOC BOARD PINS 
HACH. 

«963 



E.C. HISTORY ^ 
OB'17-78 37U9U7 



TBH CORP. GSD 
DATE LAST E.C. 
02-01-79 375351 P.N. 683777(| 







a963 DOC BOARD (A2-) CABLE POSITIONS B2,B3, Btt, A3, AU TO CARD C2 



DOC BOAPD fR2) 
,A3,Al« 



B2,B3,Bl», 



CABLE POSITIONS 
PIN ASSIGNMENTS 



B2B02— 
B2B03-- 
B2B0tt-- 
B2B05— 
B2B12 — 
B2D0tt— 
B2D05— 
B2D06 — 
B2D07 — 
B2D09 — 
B2D10-- 
B2D11 — 
B2D12— 
B2D13-- 
B3B03 — 
B3B0a — 
B3B12 — 
B3D06 — 
3ttB03— 
BttBOU-- 
BUB12 — 
BUD06 — 
At»B03-- 
AUBOft-- 
AaB12 — 
AHD06" 
A3B03-- 
A3B00 — 
A3B12 — 
A3D06-- 
DttB07-- 



-DO TAG BOS BIT P 
-DO TAG BOS BIT 1 
-DO TAG BOS BIT 2 
-DO TAG BOS BIT P 
-CNTRL SAHPLE PCVD 
-HC DATA BOS BIT 



-HC DATA BOS BIT 
-HC DATA BOS BIT 



1 
2 

-aC DATA BOS BIT 3 
-HC DATA BOS BIT H 
-HC DATA BOS BIT 5 
-HC DATA BOS BIT 6 
-nC DATA BOS BIT 7 
-HC DATA BOS BIT P 
-CHTRL SAHPLB FILE C 
-DO IWTPPT FILE 
♦INTRFC DEGATE FILE C 
-RESET ERROR PILE 
-CNTRL SAMPLE FILE 1 
-DO INTRPT FILE 1 
♦INTRFC DEGATE FILE 1 
-RESET ERROR FILE 1 
-CNTRL SAMPLE FILE 2 
-DO INTRPT FILE 2 
♦INTBFC DEGATE FILE 2 
-RESET ERROR FILE 2 
-CNTRL SAMPLE FILE 3 
-DO INTRPT FILE 3 
♦INTRFC DEGATE FILE 3 
-RESET ERROR FILE 3 
♦PL A CLOCK 



GROOND FOR CARD ON BOARD 
C2B08 

CABLE COHTINDITT LINK 
DOC BOARD fA2) 
PIN ASSIGNMENTS 



B2D0 2— 
B2B13" 
B3B02 — 
B3D13— 
BUB02-- 
BaD13-- 
AaD13— 
AttB02 — 
A3D13 — 
A3B02— 



GND 

CHAIN 

DEDIC. 

DEDIC. 

DEDIC. 

DEDIC. 

DEDIC. 

DEDIC. 

DEDIC. 

DEDIC. 



CABLE 
CABLE 
CABLE 
CABLE 
CABLE 
CABLE 
CABLE 
CABLE 
CABLE 



CO NT. 
FILE 
FILE 
FILE 

FILE 
FILE 
FILE 
FILE 
FILE 



P CONT. 

CONT. 

1 CONT. 

1 CONT. 

2 CONT. 

2 CONT. 

3 CONT. 
3 CONT. 



DOC CARD A2C2 
PIN ASSIGNMENTS 

- C2B10- 

- C2B09- 

- C2B12- 

- C2B13- 

- C2P0t»- 

- C2J07. 

- C2G07- 

- C2G08- 
'- C2G09- 

- C2G10- 

- C2J09- 

- C2G12- 

- C2G13- 

- C2G05- 

- C2JP2- 

- C2P02- 

- C2Gn3- 

- C2P12- 

- C2G02- 

- C2D11- 

- C2B07- 

- C2P13- 

- C2J0«- 

- C2P05- 

- C2P'?7- 

- C2MP5- 

- C2Gnft- 

- C2P06- 

- C2P09- 

- C2M0I»- 

- C2B08- 



DOC BOARD fA2) 
PIN ASSIGNMENTS 

— B3B02- 

~ Bt»B02,A2D02- 

— AttD13,A2D03- 

— A3D13,A2D0tt- 

— C2HO7,A2B02,A2B03, 
A2B0li- 



DOC BOARD (R2) CABLE CONTINOTTT JOHPFPS 



SnF2P5„2L??l NDMBEP OF FILES CONNECTED A JOMPBR 
HOST BE INSTALLED ON THE DOC BOAPD (A2) PER THE 
FOLLOWING TABLE ' 





A2B02-A2D02 


A2B03-A2D03 


A2B0t»-A2D0iI' 


1 FILE CONNECTED 


YES 


NO 


NO 


2 FILES CONNECTED 


NO 


TES 


NO 


3 FILES CONNECTED 


NO 


NO 


TES 


« FILES CONNECTED 


NO 


NO 


NO 






--- 





D2 


(FILE INTERFACP CARD) 








C2 


(CHANNEL INTERFACE CARD) 








l_ 










__B2 1 1 B3 1 1 


BU 


_J 1 


1 


r 










A2 II A3 11 


AU 


__l 1 


1 


• •._ - 




• ^ ^^ ^ 



DOC BOARD A1 (CARD SIDE VIEW) 



SEE a963 THEORY DIAGPAHS 
MANOAL FOP DATA FLON 



COPYRIGH'^ IBM CORP 19-76 





U963 DOC BOARD PINS 






E.C. HISTORY MACH. 
08-17-78 370907 


S 

F 






0963 


5 



7 




DATE 
02-'^1-79 


IBM CORP. GSD 
LAS" E.C. 
375351 P.N. 6837775 










4963 DUC BOARD (A2) CABLE POSITIONS B3,B4,A3,A4,T0 CARD D2 



gyC^BOARD^JAg) CABLE POSITIONS 
B3,B4,A3,A4 PIN ASSIGNMENTS 

B3B05 SECTOR 

B3B08— +NRZ DATA 

B3B09 MISSING SECTOR 

B3B10 WRITE DATA 

B3D03— +WRITE GATE RTN 
B3D04 DATA SELECT 

B3D05t- -fast SrNC 

B3D07 INDEX 

B3D09~ -READ 
B3D10— +READ CLOCK 

B3D11 WRITE 

B3D12— +WRITE CLOCK 

B4B05 SECTOR 1 

B4B08~ +NRZ DATA 1 

B^B09 MISSING SECTOR 1 

B^BIO WRITE DATA 1 

B4D03~ +WRITE GATE RTN 1 

B^DO*^ DATA SELECT 1 

B4D05 FAST SYNC 1 

B4D07 INDEX 1 

B4D09 READ 1 

B4D10~ +READ CLOCK 1 

B4DU WRITE 1 

B4D12~ +WRITE CLOCK 1 

A4B05 SECTOR 2 

A4B08— +NRZ DATA 2 

A4B09 MISSING SECTOR 2 

MBIO WRITE DATA 2 

MD03— +WRITE GATE RTN 2 

MDO^ DATA SELECT 2 

MD05 FAST SYNC 2 

A4D07 INDEX 2 

A<^D09 READ 2 

A4D10~ +READ CLOCK 2 

A<^Dll WRITE 2 

A4D12— +WRITE CLOCK 2 

A3B05 SECTOR 3 

A3B08— +NRZ DATA 3 

A3B09 MISSING SECTOR 3 

A3D10 WRITE DATA 3 

A3D03— +WRITE GATE RTN 3 

A3Dg$ DATA SELECT 3 

A3D05 FAST SYNC 3 

A3D07 INDEX 3 

A3D09 READ 3 

A3D10— +REAO CLOCK 3 

A3D11 WRITE 3 

A3D12— +WRITE CLOCK 3 
A5D13 PARAKEET POR 

CARD PINS^TIED TOGETHER ON BOARD 
D2S09— +CLOCK 2 TP 
D2S05— +T6 CLOCK TP 
D2M08— +WRITE SELECT TP 
D2S10— +BIT RING 8 TP 



DUC CARD A2D2 
PIN ASSIGNMENTS 

— D2J07- 
~ D2P05- 
~ D2012- 

— D2P02- 

— D2J02- 

— D2D07- 

— D2D05- 
~ D2J05- 
~ D2D02- 

— D2J12- 

— D2D10- 

— D2J10- 

— D2J09- 

— D2P06- 
~ D2D13- 

— D2S02- 

— D2J0<*- 

— D2D09- 

— D2D06- 

— D2J06- 

— 02D04- 

— D2J13- 

— 02D11- 
~ D2J11- 

— D2G07- 

— D2M04- 

— D2B12- 

— D2M02- 
~ D2G02- 

— D2B07- 

— D2B04- 
~ D2G04- 

— D2B02- 

— D2G12- 

— D2B09- 

— D2G09- 
~ D2G08- 

— D2M05- 

— D2B13- 

— D2M03- 
~ D2G03- 

— D2B08- 

— D2B05- 

— D2G05- 

— D2S12- 

— D2G13- 

— D2B10- 

— D2G10- 

— D2S03,S13 

FOR TEST POINTS 

— D2S11 

— D2S05,S06,S07- 

— D2S08 

~ D2U10— 



PINS ON CARD TIED TO GROUND AT BOARD 
D2M11,M12,P04,P10,P11,P12,U0S,U05 



D2 


(FILE INTERFACE CARD) 










C2 


(CHANNEL INTERFACE CARD) 












1 _ 


1 1 B3 1 1 


B4 


_\ 


l_ 


I 




1 


1 1 A3 1 1 _ 


M 


_J 


1 


I 



DUC BOARD A2 (CARD SIDE VIEW) 



SEE.ft963 THEORY DIAGRAMS 
MANUAL FOR DATA FLOW 



COPYRIGHT IBM CORP 1976 
REVISED 1979 



4963 DUC BOARD PINS 



Ia9.-.«UIST0RY 
17AUG78 



01FEB79 



374947 
375351 



MACH. 



4963 



DATE 



0AUG81 



.,^* ^ ^ IBM CORP. GSO 

LAST E.C. 

323396 P.N. 6837776 



S 
F 
5 


8 







DISK UNIT CONTROL BOARD 
PIN MTTERN (PIN SIDE VIEW) 



SF509 



^ 




A2C2CARD IN DISK UNIT 
CONTROL BOARD 



JUMPER NUMBERING 



o o 
o o 

o o 
o o 
o o 








DISK UNIT 



DISK UNTT I 



(Tb INTERLEAVE (ALWAYS ON) 



O <; 

cm <; 
o o 
cro 








DISK UNIT 2 



DISK UNIT 3 



s 

F 
■5 

9 



IN THE ABOVE EXAMPLE 

DISK UNIT IS A MODEL 6>tA 
DISK UNIT I IS A MODEL S9B 
DISK UNIT 2 IS A MODEL 23 B 
DISK UNIT 3 IS A MODEL 24 B 



EXAMPLE OF PINS 
JUMPERED FOR DISK 
NOT INSTALLED 




MODEL DESIGNATION 



JUMPER NUMBER 


S 


b 


7 


DISK UNIT NOT 
INSTALLED 




X 


X 


MODELS 23A OR 23B 






X 


MODELS 2qA OR 298 


X 




X 


MODELS SSA OR 588 








MODELS 6MA OR 6MB 


X 







AN 'X'lN THE TABLE 
SIGNIRES THAT A JUMPER 
IS INSTALLED. JUMPER 
P/N I67S209 




CARDS 

• CHANNEL CARD 
PLUGS IN C2 

• FILE CARD 
PLUGS IN D2 

»0F RLES ATTACHED 

• I FILE JUMPER 
A2802 TO A2D02 

■ 2 FILES JUMPER 
A2B03 TO A2D03 

• 3 FILES JUMPER 
A2B0M TO A200M 

. 4 FILES NO JUMPERS 

' ATTACHMENT CABLES 
W2 PUJGS TO BS 
X2 PUJGS TO A"; 

■ CHAIN CABLE 

A3 OF FILE TO B2 

■ DEDICATED CABLES 
AS OF FILE TO B3 
AS OF FILE I TO B4 
AS OF FILE 2 TO A4 
AS OF RLE 3 TO A3 
DECOUPLING CAP 
PLUG IN A2 

DSe03 
DSD03 
DSD08 



f^ 





EC HISTORY 


DRAWING 


TITLE 1 




20 FEB 79 


37S3SI 


DUC JUMPERING | 




II MAR 80 


37S662 


MACH 4963 


! 




10 AUG 81 


323396 


PART NO 6839630 | 


c 






CLASSIFICATION 


ISjfl CORP 











5 

9 



MMos Ttoaaszoi 



ALO ONAWING FOnM«r 



A»inoci.OTM NiaoT vno ft»co» 



T 



A2 DC2 



SFSS3 M09 -CHIP SELECT 3 



A2 B02 



• + DATA SELECT GATED 
SF^S? PI2 

note[?] 



DISK ENCLOSURE 
NOTEpT] 



MOVING HEADS 



SFSS3 312 

SF5S3 M04 

SFSS3 006 

SFSS3 P04 

SFSS^ DOS 

SF5S3 Mil 
SF5S3 P09 
5FSS3 007 

SF'5S3 on 

SFSS3 G03 
SFS7I D06 
SFS7I S04 
SFS7I DOS 



MARS POSITIVE SUPPLY oA2 D03/BIAI3 



-HEAD SELECT A 
ACTUATOR I/O LINE B 
-HEAD SELECT B 
ACTUATOR I/O LINEA 

-CHIP SELECT 2 
-CHIP SELECT I 
WRITE CURRENT 

MARS SAFETY 
CENTRE TAPS 
+SERVO PRE AMP 0/P 
SPA -8V 

-SERVO PRE AMP 0/P 
GROUND 



note[|] 



SFSS9B SI2 +DATA SELECT GATED o 
SFS53 010 FIXED HEAD I/O QNE 8 o^^^-^ 
SFSS3 D09 FIXED HEAD I/O LINEA 
3FSS3 M07 



5FSS3 M08 



-CHIP SELECT 5 

-4V 

-CHIP SELECT H 



Tl 
CONNECTOR 




Kl N0Te[3] 



FIXED HEADS 



notes: 



El 



CHIP 2 IS WIRED IN A SIMILAR MANNER TO CHIP I 

HEAD II IS NOT FITTED IF AN UNSAFE CONDITION IS 

DETECTED LOGIC CIRCUITS FORCE SELECTION OF HEAD II 

TO AVOID OVERWRITING DATA TRACKS 

HEAD NOT FITTED IF FIXED HEflDS ARE INCLUDED IN DE. 

COMPONENTS WITHIN THE DE ARE SEALED AND CANNOT BE 

SERVICED IN THE FIELD 

DATA SELECT GATED IS LOOPED THROUGH THE A2 CONNECTOR 

TO TEST IF CONNECTOR IS CORRECTLY INSTALLED. 



S 

F 

5 
2 

7 





HEAD SELECTION DECODE (DOWN LEVEL=I) 


1 




SYSTEM HEAD 


HEAD SELECTED 


OUTPUT LINES SELECTED 




SELECT CODE 










00000 





CHIP SELECTS 


HEAD SELECTS 






2 


3 


4 


s 


A 


B 


























00001 


1 
















1 







00010 


2 























OOOII 


3 
















1 






00100 


H 





1 



















OOIOI 


■5 





1 











1 







OOIIO 


6 





1 


















OOIII 


7 





1 











1 






01000 


a 








1 
















OIOOI 


9 








1 








1 







OIOIO 


10 note[i 








1 















OIOII 


II noteT] 








1 








1 






OIlOO 


-) 

























OIIOI 


1 INVALID 

















1 







OHIO 


( CODES 
























OHM 


J 

















I 






10000 


FHO 











1 













lOOOl 


FHI 











1 





1 






lOOlO 


FH2 











1 


u 









lOOII 


FH3 











1 





1 






lOlOO 


FHi* 














1 









1010! 


FHS 














1 


1 






lOIIO 


FH6 














1 









lOIII 


FH7 














1 


1 






IIOOO 


— \ 
























IIOOI 


/ 

















1 






1 1010 




























noil 




INVALID 

















1 






1 MOO 


' CODES 
























1 IIOI 



















1 






IIIIO 


\ 






















111 II 


_J 

















1 
















_ 


1 



SF527 





EC HISTORY 


DRAWING TITLE 




20FEB7«) 


37S3SI 


HEAD SELECTION DU CABL£ 




II MAR 80 


37S662 


MAci- H963 








PART NO 68397J9 


D 






CLASSIFiCATION 


IBM CORP 






1 



s 

F 
5 
2 
7 



SFS30 



THE FOLLOWING SEQUENCE CHARTS ARE FOR REFERENCE 
ONLY AND TIMIMGS ARE APPROXIMATE 



DUnAL PROGRAM LOAD 



INITIATE IPL 
SYSTEM RESET 
IPL 



CVCLE STEAL 
TRANSFER 




IPL 



SYSTEM RESET 



CYCLE STEAL 
TRANSFER 



J 



s 

F 
5 
3 




SUCCESSFUL END- 



PROCESSOR INITIATED 

n 



SuSEC 



S 



PROCESSOR- 
POLL 



►/TTACHMENT CARD 

CYCLE STEAL i POLL 
OUTPUT 1 CAPTURE 



CYCIX STEAL 
INPUT 



O-t- ADDRESS BUS (17) 

BIT lb OFF INDICATES CVaE STEAL TO OR 
FROM STORAGE TO THE I/O DEVICE 

<H> DATA BUS 

DATA BUS CONTAINS THE DEVICE CONTRa 
BUDCK (DCS) ADDRESS DURING A START COMMAND 
-{> ADDRE'^S GATE 



O- ADDRESS GATE RETURN 



<}- CONDITION CODE IN 

SIGNALS THE KEY DURING CYCLE ST 
TRANSFER 

-O DATA STROBE 

USED BY DEVICE TO REGISTER T>€ DATA 
ON OUTBOUND TRANSFER 

<I- CYCLE STEAL REQUEST 

USED BY I/O DEVICE TO REQUEST AN INTERVAL 
OR ACCESS TO STORAGE RESOURCES 

-C> POLL IDENTIFIER 

IDENTIFY NATURE OF POLL 

H> POLL 

IS CAPTURED BY RRST DEVICE ID SEE IT 
WITH REQUEST IN RAISED 

<3- POLL RETURN 

SENT BY I/O DEVICE TO SIG'IAL A ROLL 
CAPTURE HAS BEEN TAKEN 

-C> SERVICE GATE 

INDICATES BEGIN TRANSFER TO THE DEVICE 

<0- SERVICE GATE RETURN 

SIGNALS RECOGNITION OF SERVICE GATE 

<J- OUTPUT/INPUT INDICATOR 
OFF OUTPUT FROM STORAGE 
ON INPUT TO STORAGE 

-C> CS. STATUS BUS 

SIGNALS THE DEVICE OF ANY ERRORS THE 
CHANNEL HAS DETECTED 

-{> POLL PROPAGATE 

IF REQUEST IS NOT ON 

O- REQUEST IN BUS 

ONE OF lb LINES ON FOR INTERRUPT 
REQUEST 






EC HISTORY 


DRAWING TITLE 




20FEB79 


37S3SI 


DPC AND CYCLE STEAL SEO 








MACH Hqb3 








PART NO 6839631 


c 






CLASSIFICATION 


Is in CORP 











s 

F 

S 
3 




HAoir Tsoiiiaoi 



AtA OAAWlMa roaMAT 



*«T*ocbOtM NMAT sno AaCM 



1 



STATUS BUS (0-3) 



5F53I 



< 

r 
S 



1/1 




-> 

I 





EC HISTORY 


DRAWING 


TITLE 1 




31 AUG 78 


37H9'»7 


DATA FLOW I 




2 FEB 74 


37S35I 


MACH H9 63 




11 MAR 80 


37S662 


PART NO 6837777 


c 






CLASSIFICATION 


livJVl COPP 











s 

F 
5 
3 
I 



■ao-oi3i-i Miiox Ttosaxaoi ald oitAwiHa roKHAT ««t»oci.OTH Htiot «7>o Aaco« 



5> '■*tP^J ohm-hc rvinau cowoMnoM a^iwmin'iwt »i^*uk* 






O 

£13 

U-O. 

l/t 



ADDRESS 
JUMPERS 



AOD;tESS 
BUS 0-16 



16. 






DEVICE 
ADDRESS 
COMPARE 



I DISK UNIT 0- 3 ^ 

' COUNT 



COMMAND 
(jREGISTERy 



T^=-Xi) 



CYCLE INPUT INDICATOR 



1 



INTERRUPT ID 
^ REGISTER^ 



771—1 



(^ (^ 



ADDRESS 
jjCOUNTER,^ 



I 



BY 2 



CYCLE STEAL 
ADDRESS REG 
IS 



PREPARE LEVEL 

REGISTER 
U IH 



I 



BYTE I 
qCOUNTERi^I 



CYCLE 

STEAL 

SERVICE 

GATE 

CAPTURE 



:\ 



\ 



BYTE 
COUNT=0 



IS 



FF 
I-BITS 
(0-3) 



©-*• 



FL 

DISK 

UNIT 

REQUEST 

(0-3) 



DISK 
UNIT 
REQUEST 



DATA BUS 
(0-IS,PO.PI) 



DCB ADDRESS 
REGISTER 
IS 



DEVICE ID JUMPERS (OHS.PO.PI) 



1 



I 



Hi 



il\ 



CYCLE STEAL DATA 

REGISTER 

iStPO.PI 



I 



PAD ZEROS 



tilt 



ICYCLE STE^ 



(h^( h "S^? 



STEAL REQUEST 



CON I ROLLER SE 



CONTROLLER 
RESET 



S FL 

CYCLE STEAL [_, 
INPUT MODE 
R 



CYCLE STEAL INPUT MODE 



CONTROLLER 
SET 



♦-N? 



OR 



S 
FL 

CYCLE 

STEAL 

REQUEST 



CYCLE STEAL 
INPUT MODE 



BYTE COUNT = 



DATA 
STROBE 



ATTACHMENT DATA 

REGISTER 
ISJO.PI 

ZJ — 



s 

F 

3 
2 



jr""'! I— —I 



S 



OR 



FF |- 

f. CYCLE 
^ STEAL 

DATA 

REGISTER 

FULL 



TAG 8IT0 



REQUEST OUT 



C 



STROBE IN 



P-CHK. 



OR 



CONTROLLER SET.^ 



STROBE 
OUT 



OR 



P-CHECK 



-N> 



CONTROLLER 
RESET 



OR 



G 



FL 
ATTACH- 
MENT 
DATA 
REGISTER 
FULL 



REQUEST IN 



SET ATCH DATA REGISTER FULL 



ATCH DATA REGISTER 

FULL 



N34 



OR 



OR 



CONTROLLER 
SET 



8 MHZ 



OR 



S FF 

LOAD 

DATA 

REGISTER 



SET ATTACHMENT DATA REGISTER FULL 



C 



SFS32 



STROBE IN 



"" * i«NnfI! 
I r^NHpQ, 

lAi*— - 



DISK UN 

POWER 
RESET 



REQUEST IN 



STROBE IN 



PARITY 

ERROR 
ATCH 
DATA 
BUS OR 
TAG 



P-C)CCK 



READ 



WRITE 



SET CYCLE STEAL DATA REGISTER FULL 



ATTACHMENT DATA BU5(0-IS ,PO,PI) 



STROBE IN 



(To 
l-U. 

o — 



30 



:C8 

1/1 





EC HISTORY 


DRAWING 


TITLE 1 




31 AUG 78 


37H9H7- 


DATA FLOW U 




2 FEB 79 


37S3SI 


MACH 1*963 








PART NO 6837778 


c 






CLASSIFICATION 


IBM CORP 











s 

F 

tr 
J 

3 
2 



iinmi aao* rao«aaaoi »lb miawiw ra «««T ••i~ct«T>i • 



^c^tmtmum^im 



REGISTER ADDRESS 1,2,4.8- 
-REGISTEH ACCESS. 

-WRITE CONTROLLER 



-CONTROLLER DATA BUS 0-7 



(8) 



CONTROLLER 

DATA BUi^FER 

REGIS I ER 



(9) 



PC/PG 



- DATA BUS 0-15. P|,P2 -*- 



•GATE DATA FROM SYSTEM — 

- GATE DATA TO SYSTEM — 

- STROBE OUT — 



CHANNEL 

DATA BUFFER 

REGISTER 



(IB) 



PC 



COMMAND 

AND 
SENSE 
REGISTERS 



FILE 
INTERFACE 
CONTROLS 



BUFFER 
STORE "FCR 
AND DATA 
STORAGE" 



(18) 



SERDES 

BUFFER 

REGISTER 



CRC 
GENERATION 
AND CHECK 



SERDES 



->- -READ. DISK DRIVE 0-3 

-*- -WRITE. DISK DRIVE 0-3 

-*- -DATA SELECT, DISK DRIVE 0-3 

-^- -FAST SYNC , DISK DRIVE 0-3 



5FS33 



-MISSING SECTOR PULSE , DISK DRIVE 0-3 
+ WRITE GATE RETURN. DISK DRIVE 0-3 
-INDEX .DISK DRIVE 0-3 
-SECTOR. DISK DRIVE 0-3 



CLOCK 
ASSEMBLY 



•^URITE CLOCK. DISK DRIVE 0-3 



■•■READ CLOCK. OISK DRIVE 0-3 



DATA 
ASSEMBLY 



->- -WRITE DATA, DISK DRIVE 0-3 



■•■NRZ DATA . DISK DRIVE 0-3 



•«• TAG 0-7 

-GATE CAB STEP 

••-CHANNEL REQUEST 

-BUFFER STORE REQUEST FROM CONTROLLER 

-BUFFER STORAGE CLOCK 

■•■BUFFER STORAGE RESET 

-HIGH BUFFER ADDRESS BIT 



BUFFER 

STORE 

ADDRESS 

REGISTERS 

AND 
CONTROLS 



PC /PC 



-♦-■^CONTROLLER CYCLE 

->- ■•■PERMIT JURST MODE 

->• -CHANNEL CYCLE 

-^■fCAB CARRY 

-►-CAB CARRY MINUS I 

-►■ -CONTROL STORAGE PARITY CHECK 

->• -CHANNEL OR CONTROLLER PARHV CHECK 



s 

F 
5 
3 
3 





EC HISTORY 
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OUC- FILE INTERFACE CARD CA2D2) 








MACH 4963 








PART NO 6839656 


c 






CLASSIFICATION 


ISM CORP 











s 

F 
5 
3 
3 



_L 



-CONTROL STORE ADDRESS BITS 0-10- 



-REQUEST OUT 
-REQUEST IN •* 

-STROBE IN 

-STROBE OUT 

-ACKNOWLEDGE REQUEST IN 

-ACKNOWLEDGE REQUEST OUT 'ft' 

-BURST MODE 

-SYSTEM IPL 



-SYSTEM DC RESET - 

-SERIES I PWR ON RESET - 

-SERIES I PWR ON RESET TRMNTR- 

-POWER ON RESET - 



RESET 
CONTROL 



■CHANNEL TAC BUS 
BIT 0-7. P 



(9) 



CHANNEL 

TAG 
REGISTER 



(8) 



CONTROL 

STORAGE 

(ROS) 



(18) 



MICRO CONTROLLER 







CHANNEL 
INTERFACE 
CONTROLS 






















^ 






^ 
























_ 

























































+ GATE DATA FROM SYSTEM 

-GATE DATA TO SVSTEM 

-GATE CAB STEP 

-*- CHANNEL REQUEST 

+ STROBE OUT 

-CAB CARRY MINUS I 

-CAB CARRY 

+ PERMIT BURST MODE 

-CHANNEL CYCLE 



-^ +CLOCKEO RESET 



DIAGNOSTIC 
CONTROL 




DISK DRIVE 

DEDICATED 

CABLE 

CONTROL 

LINES 



DISK DRIVE 
BUSSED 
CABLE 
IMTF 



"SINGLE STEP' 
REPOWER 



s 

F 
S 
3 
4 



■CHANNEL DATA 
0-IS,P, , Pj 



(IB) 



CHANNEL 
DATA BUS 
REPOWER 


(18) 














PC /P6 







SF534 



■REGISTER ACCESS 
■REGISTER ADDRESS I.2.H.8 



-BUFFER STORAGE REQUEST 
FROM CONTROLLER 

-HIGH BUFFER ADDRESS BIT 
--WRJT£ CONTROLLER 



■*--^DISK DRIVE SELECT 0,1 



-^-OATA SELECT 



CONTROLLER DATA BUS 0-7 



•-DISK DRIVE INTERRUPT 0-3 
•-CONTROL SAMPLE 0-3 
-♦INTERFACE DEGATE 0-3 
--ERROR RESET 0-3 
•-DISK DHIVE CABLE CONTINUITY 
-DISK DRIVE CONTROL SAMPLE 
RECEIVED 



F 



-^-DISK DRIVE TAG BUS 0-2, P 



-*»-DISK DRIVE DATA BUS 0-7, P 



-»■ ■»■ TAG 0-7 

-^-DATA BUS 0-IS.P, .Pj 



OSCILLATOR 




CLOCK 

COUNTER & 

DECODE 













•- i T- CLOCKS 

•-■» CONTROLLER CLOCK 

BUFFER STORAGE CLOCK 





EC HISTORY 


DRAWING TITLE 




20FEB-79 


37S3SI 


OUC- CHANNEL INTERFACE CARD(A2C2) 








MACH H963 








PART NO b8396S7 


c 






CLASSIFICATION 


liJljVl CORP 











5 
F 
S 
3 
H 



•■•Off Tw>»ta«oi 



ALO omjnm*H» roaH4kr 



aXI&2^^£LM^&] • 



SFS35 



S 
F 
5 
3 
S 



LINE NAME 


PIN 


* TAG 


A2-02 X24 


1 


X2S 


2 


X2b 


3 


X28 


4 


X29 


S 


X30 


b 


X32 


7 


X33 






- CONTROLLER DATA BUS BIT 


y23 


1 


Y24 


2 


Y2S 


3 


Y26 


M 


Y28 


S 


Y29 


6 


Y30 


7 


Y32 






- DATA BUS BIT 


ZOS 


1 


7.0b 


2 


Z07 


3 


Z09 


H 


ZIO 


S 


Zll 


b 


ZI2 


7 


ZI3 


Q 


Z22 


9 


Z23 


10 o 


Z24 


It 


Z2S 


12 


Z2b 


13 


Z28- 


m 


Z29 


IS 


Z30 


PI (0-7) 


Z02 


P2(8-IS) 


Z03 






+ DISK DRIVE SELECT BIT 


UOb 


1 


U07 


-DATA SELECT 


U09 






-REGISTER ADDRESS 1 


XOS 


2 


XOb 


4 


X22 


8 


X23 


-REGISTER ACCESS 


XII 






-WRITE CONTROLLER 


Y22 







LINE NAME 


PIN 


♦ GATE DATA FROM SYSTEM 


A2-D2 YDS 


- GATE DATA TO SYSTEM 


Y07 


+ STROBE OUT 


Y09 






-GATE CAB STEP 


W29 


♦CHANNEL REQUEST 


X03 


-BUFFER STORE REQUEST FROM CONTROILER 


XI3 


-BUFFER STORAGE CLOCK 


Y33 


♦BUFFER STORAGE RESFT 


YOb 


♦PERMIT BURST MODE 


WI3 


-CHANNEL CYCLE 


WIO 


♦ CAB CARRY 


X09 


-CAB CARRY MINUS 1 


XIO 


♦CONTROLLER CYCLE 


Ull 


♦ TO 


UI2 


♦ TO 


YI3 


♦ T 1 


XQ2 


♦ T2 


W33 


♦ T4 


U32 


-T-j 


W28 


♦T7 


Yll 


♦T9 


U30 






♦OSCILLATOR INPUT 


U03 


♦ OSCILLATOR OUTPUT 


«23 


-CONTROLLER WRAP 


WOS 


-CONTROLLER WRAP 


U22 






♦EXTERNAL RESET 


ti2b 






-CONTROL STORAGE PARITY CHECK 


W02 


-HIGH BUFFER ADDRESS BIT 


XI2 


-CHANNEL OR CONTROLLER PARITY CHECK 


Y03 






♦ DIAGNOSTIC DATA 


232 


♦ DIAGNOSTIC LATCH 1 


yi2 


2 


Z33 


3 


YG2 






♦ SCAN DATA 


X07 


-LEFTMOST BYTE 


YIO 
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CLASSIFICATION 


kjs^n. CORP 


^ 






1 

1 



s 

F 
S 
3 
5 



r Taoiasao; 



AkO DKAMrlM* PfMIMAT 



* + TAG BUS OUT 

* + REQUEST OUT 

* + AKN REQUEST OUT 

* + ATTACH I/O DATA BUS OUT 

* + STROBE OUT 



COMMAND MODE - WRITE 




* +TAG BUS OUT 

* +REQUESTOUT 

* +AKN REQUEST OUT 

* + ATTACH I/O DATA BUS IN 

* +STROBE IN 



COMMAND MODE READ 



I0Q"3 MIN >i }* 



SF536 




HIGH SPEED DATA MODE-WRITE 



* +TAG BUS IN 

* + REQUEST IN 

* + ATTAC H I/O DATA BUS OUT 

* +AKN REQUEST IN 

* +STROBE OUT 

+M3 DATA REG FULL UTCH 
+ LOAD ATTACH DATA REG 
+ RESET CS DATA REG FULL LATCH 
+ CS DATA REG FULL LATCH 
+ CS SEQUENCE 
+ S/I DATA STROBE 



300ns MIN 




300rBMr]T~J 



* +TAG BUS IN 

* +REQUEST IN 

* +ATTACH DATA BUS IN 

* +AKN REQUEST IN 

* +5TR0BE IN 

+1/0 DATA REG FULL LATCH 

+SET CS DATA REG FULL LATCH 

+ L0AD CS DATA REG 

+ CS DATA REG FULL LATCH 

+ CS SEQUENCE 

+ SERVICE GATE RTN 

+ S/I DATA STROBE 



HIGH SPEED DATA MODE - READ 




h 



200ns 



2^n 



* ATTACHMENT INTERFACE QNE 



s 

F 
5 
3 
6 



MNOX TSOBiaSOl 



ALD IMIAWlMa rOAMAT 



(IMOCkOtH H*»«T nsa M 
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ATTACHMENT TO CAP TIMINGS 








MACH 1+963 








PART NO 68396S4 


c 






CLASSIFICATION 


I^M CORP 











s 

F 
S 
3 
6 



■ «N MnrtvUB* 



J_ 



ATTACHMEHT |JfT 
CARD 



BOARD SOCKET 
LOCATION 



EXPANSION j 



li I H 




EXPANSION 

112" I (AH) 



EXPANSION 
flail 



(ah5T 



-TERMIMATOR CARD 
NOTE^ 



L_. 



m 



5F537 



NO. 


flat CABLE 
P/N 


CABLE 
TYPECREF) 


USED ON 


® 


4411709 SEQ 001 


S80242S 


4411397 




4411709 SEQ 002 


S8C242S 


4411397 


m 


44II7I0 SEQ 001 


5802425 


4411397 


W 


44II7I0 SEQ 002 


S80222S 


4411397 


iCi 


44II7II 


5802425 


4411399 


® 


44II7I4 


5802225 


4411399 


m 


44II7I2 


5802425 


4411400 


m 


44II7IS 


5802225 


4411400 


@ 


44II7I1 


5802425 


44II40I 


06 


4411716 


5802225 


44II40I 



5802425-20 SIG (4 GND-D8.D2.87.BI3) 
5802225-20 SIG (I GN0-D8) 



NOTE^ 



rn TERMINATOR CARD PN 5861353 PLUGS INTO 
POSITION A4 OF DU BOARD (AD OF LAST FILE 



s 

F 

3 

7 
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CABLING OF DU'S 








MACH H963 








PART NO 68396SS 
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CLASSinCATION 


IBM CORP 











s 

F 
S 
3 
7 



•ao-oisi-o umott Tsoattioi au> DnAwiNa rcMMAT ««THecL»TN n 



■3S^^9B^33 •*>-■« 



li.MMlto« Mi^BU«* 



SF'54i| 



FAN TERMINAL BL0CK(TB«2)- 



THERMAL SWITCH 

COMMON ADAPTER (CA) GATE 



C.A. CARDS 
FILE INTERFACE 
CHANNEL 

CA GATE 
ACCESS COVER 




EMC COVER 



-EXPANSION GATE FAN 



FAN TERMINAL—^ ''^ 
BLOCK (TB «2) 



DETAIL A 



i-FUSE F I 
/ /-FUSE F2 




POWER SUPPLY - 
(REF SF 530 ) 



A.C. LINE FILTER CAPACITOR COVER 




FRONT COVER CLIP 



I / (2X) A.C. LIN 

^^ ^MOTOR ON/OFF 

<m 



SWITCH 



WING NUT 



A.C. LINE CORD CLAMP 



MOTOR TERMINAL BLOCK (TB # 3) 



SHIP BOLT 
BOTTOM SHOCK MOUNT 
FAN TERMINAL BLOCK (TB » >♦) 



(2X) FRONT COVER CLIP 



ON/OFF SWITCH COVER 



.-^ ^FRONT COVER 
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24JAN 7<) 


37S222 


LOCATION -49S3 




9 AUG 81 


323396 


k: ACH 4963 








PART NO 4412888 


D 






CLASSIFICATION 


IBM CORP 









POS C(+I2) 



TOP- 



2" POS 
HOUSING 



ANODE 



LE 



"CZl^ 



A 



CONN P9 

(YEL) 



ANODE 



CATHODE 



(BLK) 



CATHODE 



\ ^ 


\ 


t 




5i 




VCI 


V 












VC2 
VC4 




















VCS 








F 







:able asm 



DE 

board 



L_ 



DE board CAO 
(PIN SIDE) 



1 



^-pos- 

HOUSING TYP 



DE GATE . 
DC FRAME 
GND 



TOP 



POS A (GND) 




•TO THERMAL SWIKH 



r 



CABLE ASM 



CA 

BOARD 



I DOL B o-j- 

I _^ ] 

vc2 I „rr 

IDOL Boj- 

I T 

I Co AoJ- 
iDoBOy 
I 1 



+ S 



GND 



+ 5 



GND 



GND 



+ S 



+ 8.S 



GND 



+ 5.0 



CA BOARD (A2) 
(PIN SIDE) 



VC6 I 



re? 



I ^^_ 



Ao I 
Bo 



CMB02 C=>- 

SLIP ON CONNECTOR 



GND 



- POWER ON RESET 



rr 



■l-S 



1 



L 



VCS 



VCH 



!ci" 



Ao 



U- 



GNO 



I D 9- Bo p - 



+ 5 



Tc'r 



AoLf- 



GNO 



D? i 



So 



+ S 



NOTE: 



THERMAL 
SWITCH 



M-POS 
CONN ■ 



SFSMS 



S 
F 
S 
H 
S 



[T] DEPENDIN-i ON 49b3 EC LEVEL, POWER ON RESET (6) CAN 
BE WIRED TO VCI-D OR SLIP ON CONNECTOR THAT PLUGS 
TO C4B02 ON BOARD 



JUMPER 



CONN P4— ^ 
ObPOSmON) 



c 



iP8 J8 



h — 



1 1 


+ 12 




VCI 1 ^°i 


- POWER GOOD 




1 Do. BO 1 


-12 




1 ^__J 

1 1 


+ S 




1 *■ "^ « n i 


GND 




VC2 1 ;°i 


-4 




.DO^ °- 


GND 




1 J 

1 ' i 


+ ■> 




' C "■"'^^ A n 1 


GND 




V'^'* ' Jo 


1 -4 




,Uo^ Ool 


' GND 




1 J 

1 1 


! +24 




1 r r<^ « r. 


+ BRAKE APPLIED 




VC? j''^ J°l 


+ 24 BRAKE 




IDO^ Bo> 


+24 RETURN 




1 ,J 







32 >- 

14 >- 

33 >- 



7 
2 
4 
I 

8 
10 

■> 
3 

31 
3S 
23 

28 



-> 9 >- 
-» 12 >- 
-> 1 6. >- 



-> 34 )- 

-> 20 >- 

-» 17 >- 

-> 30 >- 



21 
18 
6 



6 >- 



13 
15 



22 

24 



t I 
2S 
26 



27 >- 
29 >- 



yr 



3f> >- 



PS 



POWER 
SUPPLY 

SEE PAGE 
SFS47 



§ 



(note [T] 



J4 



f 
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SCHEMATIC -BDS DC 




2 FEB 79 


37S3SI 


MACH ii9(,3 




II MAR 80 


37S662 


PART NO 6837362 


D 






CLASSIFICATION 


IBM CORP 






1 



CI RESONANT 
CAPACITOR 



TBI [Tiri 




SF5W6 



SI MOTOR SWITCH 



INPUT FUSES 



ri FERRORESONANT TRANSFORMER Q] 



-GROUND MOUNTING FOOT 



TOP VIEW 




N 4 L 

PARTIAL VIEW A'A 

WIRING SIDE OF J7 CONN 





b "5 




V 




• 


\ 


3 2 


; 



PARTIAL VIEW B'S 

WIRING SIDE OF SI MOTOR SWITCH 





F2IN 

JS 
F20UT ,10V 



DETAIL C 

JS AND J6 JUMPERS 



NOTES: 
|T] Tl AND TBI ARE SHOWN WITH SHIELD REMOVED 

(T] SEE TABLE I , PAGE SF S^7, FOR WIRING INSTRUCTIONS 



Kl TIME 
DELAY RELAY 



J2 PRIMARY OUTPUT- 



(5X) GROUNDING SCREW- 



DETAIL C 

J3 TRANSFORMER 
SECONDARY 



J4 SECONDARY OUTPUT- 



E3 -^V 



TP2 GROUND- 



POWER CARD 



FRAME 



Fl F2 SI 

R n V 




K2 

HOLD RELAY 



INTERNAL PRIMARY 

-FRONT SCREEN 
•J7 
POWER INPUT 



■TPI 
TEST POINT 



-J8 LED 



•El •^SV 



-E2 GROUND 



-CAPACITOR 
ACCESS HOLE 



FRONT VIEW 





EC HISTORY 


ORA/VING TITLE 




31 AUG 78 


37^947 


POWER SUPPLY VIEWS 




2 FEB 79 


'7S3SI 


MACH <t 9 6 3 




1 1 MAR 80 


37Sf.62 


PART NO 4 m 1 3 m 


D 






CLASSIFICATION 


IBrfl CORP 









F 
S 
4 
6 



J7 

L 

N 



VAC INPUT /"plus view) 



ji 

INTERNAL 
PRIMARV 



J2 

PRIMARY 

OUTPUT 



TABLE I 
ALTERNATE VOLTAGES 



^ 



VOLTS 


FREQ 


TBI 


J5 


J6 


At 


Hz 


INPUT. 


JUMPER 






iOO 


50,60 


1-2 


1-5,2-6 


MOV 


F2 OUT 


no 


■50,60 


\-3 


1-5,3-7 


NOV 


F2 OUT 


IIS 


60 


l-^ 


1-5, l-S 


IIOV 


F2 OUT 


120 


60 


l-^ 


1-5,4-8 


llOVj 


F2 OUT 


200 


50,60 


1-6 


2-5 


220V 


F2 IN 


208 


60 


1-7 


2-5 


220V 


F2 IN 


220 


50 


1-7 


3-5 


220V 


F2 OUT 


220 


60 


1-7 


3-5 


220V 


F2 IN 


230- 


vS50>-. 


£i-ir- 


.i-^3--'5"-^- 


"2^26V- 


•F2' OUT- 


230 


60 


1-8 


4-5 


220V 


F2 IN 


4m 


nS"5QV 


vlrS> 


^^^'H>5v' 


Z20Vv 


i>2-VO0T'^'" 


■^MU-^ 


^.\5(JSS 


?-l^^ 


SnS:*^*^-'^^'--' 


i22;ov^ 


Fg'OUT- 


240 


60 


1-8 


4-5 


220 V 


F2 IN 



HI WIRING SHOWN IS FOR 208V AC. 

FOR ALTERNATE VOLTAGES, REFER TO TABLE I. 




jJF2IN ji;|220V 
IIOV 



F2 OUT 
■o o 




J8 
LED 



J4 
SECONDARy 
OUTPUT 




CA FAN 
CA FAN 

OE FAN 
D£ FAN 
MOTOR 
MOTOR 



POWER CARD 



J3 

TRANSFORMER 

SECONDARY 



14 

6 

27 

26 

35 

36 

29 

7 

8 

9 

15 

16 

17 
13 
2«f 
25 

;l 
2 
3 

10 

II 

12 
J3 
19 
20 
21 
22 
28 
4 
5 
30 
34 
32 
33 
31 
23 



SF547 



ANODE 
CATHODE 
CATHODE 
ANODE 



-POWER GOOD 

-POWER ON RESET 

THERMOSTAT 

THERMOSTAT 

+BRAKE APPLIED 

JUMPER 

JUMPER 

+ 5V0C 

+ 5VDC 

+5VDC 

+5VDC 

+5VDC 

+5VDC 

+ 5VDC 

+ 5VDC 

+ 5VDC 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND(+24 VDC RETURN) 

-4VDC 

-4VDG 

+8.5 VDC 

-5VDC 

+ I2VDC 

-12 VDC 

+2HVDC 

+2HVDC BRAKE 



S 
F 
5 
4 
7 



HI Tl (6OH2) : P/N 4411333 REF OR P/N 6825363 REF 
Tl (5OH2) : P/N 4411334 REFOR P/N 6825364 REF 
S INTERNAL PRIMARY CABLE ASM WIRE NUMBERS 
[4] LARGE WIRE WITHOUT A WIRE NUMBER 
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SEE EC 


HISTORV 


PWR SPLY INTERNAL WIRING 




2 FEB 79 


T7^35l 


MACM 4963 
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37S662 


PART NO 44 M 329 
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CLASSIFICATION 


Xoffl CORP 






1 



s 

F 
5 
4 
7 






r 



NOTE [U 



I NOTE [J 



^ 



MOLDED LINE 



OORD^ 



I 



RLTER ASK 



J 



f= 



'-^''-^ J^o^J. 



-f 



1^ NOTE Q] . I 



^ 



r 



NOTE_ {Z} 



SF5^8 



n\ 



^ 



NOTE [7) 



jr<^ 



FILE MOTOR 



"0= 



IhSh 



T^T^. 



JT^ 



DE GATE 



CA GATE 




ir 



FAN 



<^ 



— rort^ 

YELLOW I 



FAN 




BLUE 



RED 



^ 



BLACK 



TBZ 



NOTES 



S 

F 
5 

^ 

8 



COLOR OF LEAD IS BLACK OR BROWN 
COLOR OF LEAD IS WHITE OR LIGHT BLUE 
JUMPER SHOWN FOR 220V CONNECTION. 
FOR IIOV INSTALL JUMPERS BETWEEN 
POS I TO 2 AND 3 TO 4 



SWITCH ASM 



T-^ i 




JUMPER NOTE [TJ 



CONN P2 



■> 10 >■ 



-> -5 > 



^ 6 >- 



-> 2 > 



CONN J2 
(12 POS) 



n 



J 7 ri s J- 



-4 



CK" 



MOLDED PLUG 
( FEMALE) 



2 3 



I 



I 

^ ? i 

J 5 2 



POWER 
SUPPLY 
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SCHEMATIC - PWR AC 




2FEB79 


37TJSI 
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CLASSIFICATION 


IBM CORP 
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s 

F 
S 

^ 



l-l HKUr TMVlltOI «LO OII««IMa PONMAT ASTROCLOTN MMOT SVBO ASCOS 



WW* RMMsttCA 



200- 240 V 50HZ 



SF«5^9 



BLACK 



HOTOR 




AC SUPPUES FROMo. 
USER SYSTEH OR a>v. 
CONTROLLER 



100- 120 V 60 HZ 
200-240 V 60 HZ 



HOTOR 




MOTOR START 
, RP-AY 



RED 






BLUE 



THERHAL 
CUT-OUT 



BLACK 



MTRTERM 
BLOCK 



WHITE 



j I 



TBI 



GREEN/YELLOW 



MTR MT6 - 

BRKT GND AC SUPPLIES FROM r^ 
USER SYSTEM OR TV 
CONTROLLER " 



s 

F 
5 
4 
9 



^ 



UNO* Tasattaoi alo daawiim foumat »»T»«efc»TM m^m mno « 



VOLTAGE 


DRIVE ASH 
WITH START 
RELAY 


START 
RELAY 


GATE 
COOLING 
FAN ASH 


200-2WOV 
^OHZ 


I884<»2I 


S6t6CT1 


Sl>«?b39 



TO GATE 
COOLING FAN 

• I 2 ItI 



VOLTAGE 


DRIVE ASH 
WITH START 
RELAY 


START 
RELAY 


GATE 
COOLING 
FAN ASH 


100 -120 V 
MHZ 


188446) 


2I7SI6S 


SI45eiS 


200-240V 
60 HZ 


I88HM82 


2410082 


SI4S639 



TO GATE 
COOUNGFAN 

u 

-iJ' 



II 
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AC POWER TO DU 








MACH H963 
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PIM 


LINE NAME 


SOURCE 


PAGE 


PIN 


LINE NAME 


SYNC 


PAGE 


SF570 B03 


-EVEN 


E2006(C2S09) 


SF568 (SFS-JHI 


5FS70 D02 


SENSE 


E2DI3 


SFSb7 


BI2 


* NORMAL 
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DATA CONTROL CARD (B2) 



FAST SYNC 



. NRZ DATA 



WRITE DATA 



WRITE 



SF'i79 
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DECODE 



READ 



READ CLOCK 
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A 
B 
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E 



DATA SELECT 



^ WRITE CLOCK 



WRITE GATE RETURN 



DRIVER DEGATE 
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. SECTOR 



.INDEX 
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CONTROL SAMPLE RECEIVED 




SERVO CARD 2 (F2) 
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SERVO 



ACTUATOR 
ASSEMBLY 



SFS76 



ACTUATOR 
COIL 

DRIVER 
CARD 



SIDE OF BOARD 
GATE 



TRACK 
SENSING 
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SERVO 

CONTROLS 

STATUS 
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SERVO 

CONTROLS 

COARSE 
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CONTROLS 
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DISK ENCLOSUHE CONTHOLS 



THE FOLLOWING CIRCUITS ARE CONTAINED IN THE DE: READ/ 
WRITE SELECTION CIRCUITS FOR WRITE DRIVERS AND READ 
PREAMPLIFIERS. HEAD SELECTION LOGIC. AND DETECTION FOR 
UNSAFE LOOIC. 

READ/WRITE SELECTION 

READ AND WRITE MODE SELECTION IS CONTROLLED BY THE 
•CENTER TAP- LINE; THIS LINE IS CONNECTED TO THE WRITE 
DRIVERSAND THE READ PREAMPLIFIERS. 

IN THE WRITE MODE. THE 'CENTER TAP* LINE IS RAISED TO A 
POSITIVE-VOLTAGE LEVEL. AND. WHEN WRITE GATE" AND 
TJOT WRITE BLOCK* ARE APPLIED. WRITE CURRENT IS FED 
THROUGH THE HEAD. 

IN THE READ MODE. THE CENTER TAP* LINE IS GROUNDED; 
THIS SELECTS THE READ CIRCUITS IN THE DE. 



URITE HOOE 



WRITE GATE 



NOT WRITE BLOCK 



JOb(TP) 



CENTER TAP CONTROL 



CENTER TAP CONTROL 



WRITE 
CURRENT 



G03. 




HEAD 



CURRENT DEFINING 
SINK 
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PART OF THE CENTER TAP CIRCUIT ACTS AS A CURRENT 
LIMITER THAT LIMITS THE CENTER-TAP CURRENT TO A SAFE 
LEVEL 



POSITION OF HEAD WITH NO POWER 




HOME POSITION OR CYLINDER 000 
AFTER SUCCESSFULL POWER-UP 

BEHIND HOME REGION OF lb TRACKS 
OUTER CYUNDER (TRACK 3S9) 



ACTUATOR ARM 

(SX)REAO/WRITE DATA HEADS 



DATA AREA 



HEAD SELECTION LOGIC 

HEADS ARE SELECTED BY A 5-BIT SELECTION CODE PROVIDED 
BY THE SYSTEM. THIS CODE. HELD IN A REGISTER IN THE DSD. 
IS CONVERTED INTO CONTROL SIGNALS THAT SELECT COR- 
RESPONDING COMBINATIONS OF MOVING AND FIXED HEADS. 

THE MAXIMUM NUMBER OF HEADS FOR WHICH SELECTION IS 
PROVIDED IN DESWITH FIXED HEADS. IS TEN MOVING HEADS 
WITH EIGHT FIXED HEADS. 

IN DESWITH MOVING HEADS ONLY. THE MAXIMUM FOR WHICH 
SELECTION IS PROVIDED IS 11 MOVING HEADS. 



HEAD SELECTION DECODE 



THE SYSTEM CODES FOR SELECTION OF THE APPROPRIATE 
HEADS ARE GIVEN IN THE TABLE. 



READ/WRITE 
DATA HEAD 



BASE 
CASTING 




SERVO SURFACE 



DRIVE BELT 
SERVO HEAD 



HEAD SELECT 

CODE 

(FROM SYSTEM) 


HEAD 
SELECTED 


OUTPUT LINES SELECTED 


CHIP SELECTS 


HEAOSELECTSi 


l|2|3|4l5| 


A 1 
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MOVING HEADS: 










ooooo 





10 








OOOOl 


1 


10 


1 





00010 


2 


10 





1 


00011 


3 


10 


1 


1 


00100 


4 


10 








G0101 


5 


10 


1 





00110 


6 


10 





1 


00111 


7 


10 


1 


1 


01000 


8 


10 








01001 


9 


10 


1 





01010 


10 


10 





1 


01011 


11* 


10 


1 


1 


FIXED HEADS: 










10000 





10 








10001 


1 


10 


1 





10010 


2 


10 





1 


10011 


3 


10 


1 


1 


10100 


4 


1 








10101 


5 


1 


1 





10110 


6 


1 





1 


10111 


7 


1 


1 


1 



•NO PHYSICAL HEAD 11 EXISTS BUT A HEAD 
POSITION 11 IS A SPARE INPUT ON THE DSD 
ACTUATOR. THE CODE FOR HEAD 11 IS 
FORCED WHEN AN UNSAFE' CONDITION IS 
DETECTED. 
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DC POWER FROM SYSTEM 

DZ P07 •♦ BRAKE APPLIED' 

BRAKE MECHANICAL ACTIOM '"^"I f 

F2 610 '-POWER GOOD' — ^> 

F2 P02 '-POO' f^> 

NO riii OOT •♦CRTM' IN SYNC 
02 SOb '-KICK SS' (10 MSEC) 

02 G07 ' + CRT S' IN SYNC » 

02 DM '+ SEEK' it 

02 JI3 '-SEEK COMPLETE' i—i*- 

02 Ull '-t-BEHIND HOME' 
02 PIO '+ HOME' 
02 M07 '-READY' 

C2 D06 '- INTERRUPT' 
02 S03 'HV TEST PT' 



POWER ON LOGIC SEQUENCE TIMING 

^SWITCH ON 
"'^ f'-'"'-' ■ 1 ■ ■ ■ ■ ■ t ■ ■ ■ » 1 « 1 1 . 



SF577 



L . » » « t » t 1 ■ 



-BRAKE IS RELEASED 



20 SECS 



■if- 



B2-0ATA 
CONTROL 



♦COMMON RESET 



M03 



*■ 



^ 



Ih 



C2- LOGIC I 



HOME 
READY 



U09 



If 



OR 



DIAGNOSTIC')^ 



<y- 



■ I a f f 



NOTE: THIS CHART INHjCATES THE CORRECT SEQUENCE OF EVENTS. ACTUAL 
TIMES AND WAVE FORMS WILL VARY FROM SYSTEM TO SYSTEM. 



POWER ON LOGIC SEQUENCE 



1. AC AND DC POWER ARE APPLIED TO THE DSD. 

2. -BRAKE APPLIED' REMAi.JS ESSENTIALLY NEGATIVE TO PRO- 
VIDE RETURN PATH FOR BRAKE CURRENT WHICH RETRACTS 
THE BRAKE AND ALLOWS THE SPINDLE TO ACCELERATE. 

3. -PWH GOOD- IS RAISED BY THE USING SYSTEM WHEN DC VOLT- 
AGES ARE WITHIN TOLERANCE. 

4. '-POD' BECOMES ACTIVE FOR APPROXIMATELY 20 SECONDS TO 
ALLOW THE DISK SPEED TO STABILIZE AT 3125 RPM. 

5. "CTR 4- COMES INTO SYNCHRONIZATION AFTER '-POD TIMES 
OUT* AND FIRES THE 'KICK SS'. IF CTR 4' F \ILS TO COME 
INTO SYNC BEFORE '-POD' AND 'PLO HOLDOVER SS' TIMES 
OUT, THEN BRAKE APPLIED WILL BE RAISED, THE BRAKE WILL 
ACTIVATE AND 'BRAKE APPLIED' TO SYSTEM WILL BE RAISED. 
AC AND DC POWER WILL THEN BE SWITCHED OFF WITHIN 5 
SECONDS. 

& '-KICK SS' APPLIES MAXIMUM ACCELERATION TO THE ACTUA- 
TOR ARM FOR 10 MILLISCEONDS TO MOVE THE ACTUATOR ARM 
INTO THE DATA AREA. 

7. DURING THE INITIAL ACCESS MOVEMENT 'CTR 5' COMES INTO 
SYNCHRONIZATION. 

a ■+ SEEK' IS RAISED WITH THE 'KICK SS' CYCLE AND IS LOWERED 
WHEN THE ACTUATOR COMES TO REST. 

9. '- SEEK COMPLETE' INITIATES A 'RECALIBRATE' CYCLE. 

10. AT THE COMPLETION OF THE RECALIBRATE CYCLE 'HOVE' 
AND 'READY' BECOME ACTIVE AND AN INTERRUPT IS RAISED. 

11. DURING THIS RECALIBRATE CYCLE, 'HANDOVER VFLOCITY 
(HVl' IS CALIBRATED. THIS IS AN ANALOG VOLTAGE THAT 
SHOULD SET TO A SIMILAR LEVEL EACH TIME THE DSD IS 
POWERED UP. THIS LEVEL WILL HOWEVER VARY FROM DSO 
TO DSD. 
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006 



INTERRUPT 
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BIT 



-O>T0 SYSTEM 
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BRAKE APPLIED 



BOB 
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POWER ON DELAY 
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-READY 

■COUNTER S OUT OF 
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-HOME 



OR 



02 -LOGIC 2 



SS 



POT 



Pll 



009 



JI3 



-O-fiESET ERROR 



DM -i-SEEK 



,M02 
,P-J2 



F2 - SERVO 2 
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'507 



S02 



G02 



-O+2HV0C 

-O POWER GOOD 
."ROM SYSTEM 
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-O GROUND 



GIO 



SOI HANDOVER VELOCITY (TP) 



BRAKE COIL 
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APPLIED TO 
SYSTEM 
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DATA CONTROL (B2 CARD) 

INTRODUCTION 

TME DATA CONTROL OPERATIONS OF THE DU ARE CONTROLLED 
BY LOGIC CONTAINED ON ONE CARD. THIS LOGIC CONTROLS THE 
WRITING OF DATA ONTO THE DISKS AND THE READING OF THAT 
DATA WHEN READ COMMANDS ARE ISSUED BY THE SYSTEM. 

THE DATA CONTROL CARD INTERFACES WITH THE SYSTEM DIRECT- 
LY. FOR THE TRANSFER OF DATA AND TO EFFECT SOME CONTROL 
SIGNALS. THE REMAINING CONTROL SIGNALS ARE HANDLED ON 
OTHER CARDS. THE DATA CONTROL CARD ALSO PRODUCES SIG- 
NALS USED IN THE SERVO CONTROL CIRCUITS. 

THE DATA CONTROL INCLUDES THE FOLLOWING ANALOG AND 
DIGITAL CIRCUITS: 

• MODE CONTROL LOGIC 

• READ DATA (PAGE SF579I 

• READ DATA SEPARATION IPAGE SF5S4I 

• DATA CONTROL SAMPLE SERVO CONTROL (PAGE SF580) 

• WRITE DATA (PAGE SF531 1 

• WRITE SAFETY DETECTION IPAGE SF583) 

• DISK ENCLOSURE CONTROLS (PAGE SF576) 

• VOLTAGE CONTROLLED OSCILLATOR CONTROL (PAGE SF582) 

MODE CONTROL LOGIC 

THREE SIGNALS. ONE GENERATED IN THE DU AND THE OTHER 
TWO PROVIDED BY THE SYSTEM, CONTROL THE MODE OF 
OPERATION: 

'+ OATASELECT GATED' (GENERATED ON LOGIC 1, C2 CARD) 

•♦WRITE SELECT" 

■♦READ SELECT' 

• DATA SELECT GATED 

THIS SIGNAL GATES THE FOLLOWING SIGNALS TO THE SYSTEM 
WHEN IT IS APPLIED TO THE LINE DRIVER CIRCUITS: 

• 'IF WRITE CLOCK' (CARD PIN 820111 

• IF READ CLOCK' (CARD PIN B2U07( 

• -NRZ DATA (CARD PIN B2S07) 

A FURTHER DRIVER (IN THE WRITE lINE DRIVER). USED ONLY AS 
AN MST TO VTL LEVEL CONVERTER, PROVIDES UNGATED 'IF 
WRITE CLOCK' SIGNALS TO OTHER CARDS IN THE DSD (DATA 
STORE). 



SAMPLE 

SERVO 

CONTROL 




HEAD 

SELECT 

MOVING 



HEAD 

SELECT 

FIXED 



VCO 
CONTROL 



READ 



HEAD 

SELECT 

LOGIC 



SAFETY 



SFS78 



■•■ READ 



READ DATA + CLOCK 



WRITE 



SYSTEM 
INTERFACE 



+ WRITE 



WRITE DATA 4- CLOCKS 



GRATED 

LINE 

DRIVERS 



+ DATA sel::ct 



IF WRITE CLOCK 



U II 



IF READ CLOCK 



U07 



NRZ DATA 



507 



h 



rj 



TO SERVO SF S80 



♦READ SELECT 



OPERATIONS EFFECTED WHEN '+ READ SELECT' IS ACTIVATED ARE 
DESCRIBED IN "READ DATA", ON PAGE SF582 
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♦ WRITE SELECT 



OPERATIONS EFFECTED WHEN '+ WRITE SELECT' IS ACTIVATED ARE 
DESCRIBED IN "WRITE DATA ", ON PAGE SF5S1. 
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DATA CONTROL (B2 CARD) (CONTINUED) 

READ DATA 

CIRCUIT DESORiPTIOM 

DATA READ FROM THE DiSKS CAUSE EACH SELECTED HEAD TO GIVE 
ANALOG OUTPUT SIGNALS OF LESS THAN 1 MILLIVOLT. THESE 
SIGNALS ARE AMPLIFIED AND DIFFERENTIATED SO THAT CORRES- 
PONDING DIGITAL DATA CAN 3£ PRODUCED TO 3E USED BY THE 
SYSTEM. 

THE DATA SIGNALS FROM THE MOVING AND FIXED HE/.OS ARE 
AMPLIFIED AND ROUTED THROUGH A LOVI'PASS FILTER TO A 
VARIABLE-GAIN AMPLIFIER (VGA) AND TO THE SERVO CONTROL 
CIRCUIT. TWO AC-COUPLED INPUTS ARE APPLIED TO THE VGA; 
BOTH PRODUCE DIFFERENTIAL AC C'jhRENTS IN THE VGA. ONE 
OF THESE INPUTS IS SET WITH RESPECT TO A REFERENCE VOLT- 
AGE AND THE OTHER HAS A GAIN CONTROL VOLTAGE APPLIED 
TO IT. THE SIGNAL CURRENTS PRODUCED ARE IN A RATIO THAT 
DEPENDS ON THE DIFFERENTIAL VOLTAGE BETWEEN THE TWO 
INPUTS. THESE SIGNAL CURRENTS ARE CONVERTED IN THE VGA 
TO SIGNAL VOLTAGES. 

TO ENSURE THAT THE OUTPUT DC POTENTIAL DOES NOT VARY 
WITH GAIN. COMPENSATING GATES, CONTROLLED BY THE SAME 
REFERENCE AND GAIN CONTROL VOLTAGE AS THE INPUT CIRCUIT, 
AHE CONNECTED INTO THE OUTPUT CIRCUIT. 

THc SIGNAL VOLTAGES AT THE OUTPUT OF THE VPA ARE APPLIED : 
TO A UNEAR GAIN AMPLIFIER THAT HAS A GAIN OF APPflOXI- ] 

MATELY TEN. rriE OUTPUT OF THE LINEAR GAIN AMPLIFIER IS 
APPLtHD TO A DATA DETECTOR, AND TO AN AMPLITUDE C iTECTOR 
AND HOLD CIRCUIT THAT PRODUCES THE GAIN CONTROL VOLTAGE. 

.VOTE. DURING WRITE OPERATIONS (SEE "WRITE DATA"). VGA 
FORMS A 'SQUELCH' CIRCUIT THAT ELIMINATES LARGE TRAN- 
SIENTS IN THE INPUT OF THE DATA CHANNEL, PARTICULARLY 
DURING TURN-ON AND TURN-OFF TIMES. 

THE DATA DETECTOR CIRC^JIT EXTRACTS FROM THE ANALOG 
SIGNAL TIMING INFORMATiON CONTAINED IN THE SIGNAL PFAKS. 
THIS TI.MING INFORMATION IS PROCESSED IN THE VOLTAGE- 
CONTROLLED OSCI LLA rCrt (VCO) SYNC CONTROL, PHASE DIS- 
CRIMINATOR AND MFM DECODES CIRCUITS, DESCRIBED LATER. 



AMPLITUDE DETECTOR AND HOLD CIRCUIT 

TWO REFERENCE LEVELS (A AND B) ARE SET IN THE AMPLITUDE 
DETECTOR AND HOLD CIRCUIT AS FOLLOWS. 

WHEN SIGNALS APPLIED AT EITHER OF THE DIFFERENTIAL INPUTS 
TO THE VGA ARE OF GREATER AMPLITUDE THAN THE FIRST OF 
THE REFERENCE LEVELS (A) AN INTEGRATOR CAPACITOR IN THE 
AMPLITUDE DETECTOR AND HOLD CIRCUIT IS CHARGED POSI- 
TIVELY. LOW-CURRENT SIGNAL PULSES DISCHARGE THE CAPACI- 
TOR. WHEN THE CIRCUIT IS BALANCED. HIGH CURRENTPULSES 
OCCUR ONLY AT THE PEAKS OF INPUT WAVEFORMS. 

THE SECOND REFERENCE LEVEL (B) IS A REFERE'ICE POTENTIAL 
THAT DETERMINES THE DISCHARGE CHARACTERISTICS OF THE 
INTEGRATOR CAPACITOR. 

DURING THE TIMES THAT SAMPLE SERVO INFORMATION IS READ, 
THE TWO REFERE.\CE LEVELS ARE RAISED ABOVE THE NORMAL 
DATA-READ LEVELS, AND THE CHARGING AND DISCHARGING OF 
THE INTEGRATOR CAPACITOR ARE INHIBITED. THIS PREVENTS 
TRANSIENT DISTRUBANCES IN THE READ CHANNEL. 
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DATA CONTROL (CONTINUED) 

DATA CONTROL SAMPLE SERVO CONTROL 

WHEN DATA IS BEING READ. THE VOLTAGE CONTROLLED OSCILLA- 
TOR (VCO) IS SYNCHRONIZED, IN FREQUENCY AND PHASE. WITH 
THE RECORDED DATA. 

HOWEVER. DURING THE SERVO SAMPLE TIME THE VCO IS SYN- 
CHRONIZED ViflTH DATA READ FROM THE SERVO SURFACE. AS 
DESCRIBED BELOW. 

THE DURATION OF THE SAMPLE SERVO TIME 122 BYTES) IS SET BY 
THE '-AGC FREEZE' SIGNAL. JUST AFTER THE START OF THIS 
SIGNAL. THE MARK DETECTION CIRCUIT.ION THE SERVO CARD) 
DETECTS A TIMING REFERENCE MARK IN'THE ANALOG SIGNAL. 
AND FROM IT PRODUCES THE '+ SERVO VCO INHIBIT' SIGNAL. 
THE '+ SERVO VCO INHIBIT' SIGNAL SETS THE LATCH THE OUTPUT 
OF WHICH GOES POSITIVE. THIS GATES OFF DATA INPUTS TO THE 
PHASE DISCRIMINATOR AND THUS PREVENTS '-INCREASE LINE' 
OR '-DECREASE LINE' INPUTS TO THE CHARGE PUMP; THE CHARGE 
PUMP OUTPUT IS THEN HELD AT THE VALUE REACHED JUST BE- 
FORE THE '+ SERVO VCO INHIBIT' WAS APPLIED. THE VCO THEN 
'FREE RUNS'. 

THE OUTPUT OF THE VCO DURING SAMPLE SERVO TIME IS GATED 
OFF THE DATA CONTROL CARD AS 'DATA SERVO 2F BURST'. 

AT THE END OF THE SAMPLE SERVO TIME THE LATCH IS RESET 
AND DATA CONTROL OF THE VCO IS RE-ESTABLISHED. 
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NOTE: "PHE-COMPENSATION'. MENTIONED IN THE FOLLOWING 
TEXT, IS A DISTORTION OF MFM (MODIFIED FREQUENCY MODU- 
LATION) ENCODED DATA TO COMPENSATE FOR TIMING ERRORS. 

DATA TO BE WRITTEN ON THE DISK IS SERIAL NRZ' DATA 
APPLIED TO THE '-WRITE DATA' INPUT U02. THE '-WRITE DATA- 
SIGNAL IS CONVERTED TO MST LEVELS AND APPLIED TO THE 4-BIT 
SHIFT REGISTER AS DESCRIBED BELOW. 

-WRITE SELECT' IS APPLIED TO THE PRE-COMPENSATION TIMING 
VIA THE VTL TO MST CONVERTER AND INVERTER. '2F WRITE 
CLOCK' IS DIVIDED BY 2 IN THE 2 AC TRIGGER AND APPLIED TO 
THE PRE-COMPENSATION TIMING CIRCUIT AS 'IF'. WHEN "WRITE 
SELECT' IS ACTIVE, 'IF' IS GATED INTO THE PRE-COMPENSATION 
CIRCUIT WHICH THEN PRODUCES •2F EARLY', '2F ON TIME', AND 
'2F LATE' OUTPUTS. THE OUTPUTS ARE CLOCK PULSES OF DIF- 
FERENT PHASES WITH RESPECT TO EACH OTHER. •2F EARLY' 
AND '2F LATE' ARE DISPLACED RESPECTIVELY + AND -9 
NANOSECONDS FROM '2F ON TIME'. 

THE IF SIGNAL IS ALSO APPLIED TO THE MFM ENCODER IN WHICH 
IT IS ANDED WITH THE '2F EARLY' OUTPUT OF THE PRE COMPENSA- 
TION TIMING CIRCUIT. THIS PRODUCES NARROW PULSES AT BIT- 
CELL RATE. THE NARROW PULSES CLOCK "WRITE DATA' INTO THE 
4-BIT SHIFT REGISTER. 

THE SHIFT REGISTER CHANGES THE SERIAL INPUT DATA INTO A 
4-BIT PARALLEL SIGNAL THAT IS APPLIED TO THE MFM ENCODER. 
THE MFM ENCODER PRODUCES MFMCODED DATA (A TRAIN OF 
PULSES EACH OF APPROXIMATELY 30 NANOSECONDS DURATION} 
THAT IS CONVERTED TO 'BIPHASE' SIGNALS BY AN AC TRIGGER. 
THE BIPHASE SIGNAL IS APPLIED TO THE HEADS VIA THE WRITE 
LINE DRIVERS. 



WRITE ENCODING TIMING EXAMPLE 
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THE PRE-COMPENSATION CIRCUIT USES THE '2F EARLY' TO ADD 
PRE-COMPENSATION TO THE ENCODED DATA. 

THE MFM ENCODER OUTPUT IS ALSO APPLIED TO THE DATA 
SEPARATOR CIRCUIT WHICH READS BACK THE WRITTEN DATA 
DURING A WRITE OPERATION. 

THE '+ WRITE DC CONTROL LINE IS USED ONLY DURING MANU- 
FACTURING TESTS. 
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VOLTAGE CONTROLLED OSCILLATOR (VCO) CONTROL 

THE VCO AND ASSOCIATED CONTROL CIRCUIT FORM A PHASE- 
LOCKED LOOP THAT TRACKS THE FREQUENCY AND AVERAGE 
PHASE OF THE READ INPUT DATA SIGNAL. AND CORRECTS FOR 
ANY DRIFT IN THESE SIGNAL COMPONENTS. 



CIRCUIT OPERATION 

THE 2F READ CLOCK APPLIED TO THE 'DATA LATCH' IS COMPARED 
WITH THE 'DATA SS (SINGLE SHOT)' FOR COINCIDENCE. IF THE 
'DATA SS' PULSE IS COMPLETED BEFORE THE END OF THE COR- 
RESPONDING 'DATA LATCH' PULSE, AN '-INCREASE LINE' IS ACTI- 
VATED. IF THE 'DATA SS' PULSE IS COMPLETED AFTER THE END 
OF THE CORRESPONDING 'DATA LATCH' PULSE. A '-DECREASE 
LINE' IS ACTIVATED. THE COMBINED OUTPUT (AN ANALOG CON- 
TROL VOLTAGE! IS APPLIED TO THE VCO TO RESTORE THE COR- 
RECT COINCIDENCE OF THE 'DATA LATCH' PULSES WITH THE 
'DATA SS' PULSE. 

RELATIVELY LARGE DISCONTINUITIES OF THE DATA SIGNAL CAN 
CAUSE LOSS OF SYNCHRONIZATION OF THE 'DATA LATCH' AND 
'DATA SS' SIGNALS. THEREFORE, WHEN THE SOURCE OF THE DATA 
SIGNAL CHANGES, FOR EXAMPLE WHEN CHANGING FROM WRITING 
TO READING, THE VCO CONTROL CIRCUIT IS SWITCHED MOMEN- 
TARILY TO THE 'FAST SYNCHRONIZATION' STATE. 

DURING FAST SYNCHRONIZATION THE VCO OPERATES SIMILARLY 
TO THE MANNER DESCRIBED FORMERLY, EXCEPT THAT THE 
SIGNALS INVOLVED ARE MUCH GREATER. 

THE 'FAST SYNC SIGNAL APPLIED TO THE FAST SYNC LOGIC CAN 
BE IN ONE OF TWO PAHSES DEPENDING ON THE MODE (READ OR 
WIRTE) IN WHICH THE DSD IS OPERATING. THE FAST SYNC LOGIC 
SELECTS THE APPROPRIATE FAST SYNC INPUT, THAT IS, 'FAST 
SYNC FROM USING SYSTEM OR 'INTERNAL FAST SYNC. 

THE 'INHIBIT SS' PULSE SETS A VCO CONTROL LATCH, THE OUT- 
PUT OF WH'CH CUTS OFF THE DATA APPLIED TO THE PHASE 
DISCRIMINATOR AND DATA DECODER PART OF THE VCO. THE 
VCO IS STOPPED DURING THIS TIME BY A 2F CLOCK PULSE. 

THE CIRCUIT IS RESET BY THE END OF THE 'INHIBIT SS' PULSE 
AND THE DATA PULSES, THE VCO IS THEN RESTARTED SO THAT 
THE DATA PULSES AND THE VCO OUTPUT ARE SYNCHRONIZED. 

WHEN THE DSD IS NOT UNDER THE CONTROL OF THE USING 
SYSTEM, THE VCO IS SYNCHRONIZED WITH THE WRITE CLOCK. 
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WRITE SAFETY DETECTION 



GENERAL 

WRITE SAFETY OETECTiON CIRCUITS ON THE DATA CHANNEL CARD 
CHECK OPERATIONS OF THE DSD THAT COULD AFFECT DATA WRIT- 
TEN ON TME DISKS OR DATA BEING WRITTEN. 

THESE CIRCUITS CHECK FOR THE FOLLOWING UNSAFE CONDITiuNS: 

• NO TRANSITIONS -THAT IS, FAILURE OF WRITE DRIVERS TO 
SWITCH CURRENT IN A HEAD IN WRITE MODE. 

• HEAD GROUNDED - THIS CAUSES EXCZ. 3IVE CURRENT IN THE 
CENTER-TAP LINE. 

• MULTI<:HIP SELECTION - THIS CAUSES EXCESSIVE CURRENT IN 
THE POSITIVE POWER SUPPLY TO THE DE CIRCUITS. 

• SERVO UNSAFE - LOGICAL OH ANALOG UNSAFE CONDITIONS 
EXTERNAL TO THE DATA CHANNEL. 

• WRITE CURRENT WHEN NOT WRITING. 

EACH OF THE FIRST FOUR UNSAFE CONDITIONS LISTED ABOVE 
CAUSES A LATCH TO BE SET IN THE SAFETY CONDITION LATCHES. 

THE LaTCH OUTPUTS ARE OREO AND THE OUTPUT OF THE OR IS 
DOT ORED WITH •+ SERVO UNSAFE' TO PRODUCE THE LINE > DATA 
UNSAFE*. 



NO TRANSITIONS 

NORMALLY, WHEN THE CURRENT IN A HEAD IS REVERSED DURING 
A WRITE OPERATION, VOLTAGE SPIKES ARE PRODUCED IN THE 
HEAD WINDING. IF THESE SPIK=S ARE MISSING. (THAT IS, NO 
TRANSITIONS OCCUR) EITHER THE HEAD, OR THE WRITE DRIVER 
HAS FAILED. 

THE VOLTAGE DUE TO THIS FAILURE ANDED WITH "-WRITE GATE- 
PRODUCES THE •- NO TRANSITICNS DURING WRITING' SIGNAL. 
THIS SIGNAL SETS THE APPROPRIATE SAFETY CONDITION LATCH. 



HEAD GROUNDED 

A HEAD-TO-GROUND SHORT CIRCUIT CAN CAUSE CURRENT IN THE 
CENTER-TAP LINE TO EXCEED THE THRESHOI D SET IN THE ASSOCI- 
ATED CURRENT THRESHOLD SENSE CIRCUIT; THEN A "HEAD 
GROUNDED' ERROR SIGNAL IS PRODUCED. 

MUL'n^IHIP SELECTION 

IF CURRENT IN THE POSITIVE SUPPLY TO THE DE EXCEEDS THE 
THRESHOLD SET IN THE ASSOCIATED CURRENT THRESHOLD SENSE 
CIRCUIT. A -MULTI-CHIP SELECTION- ERROR SIGNAL IS PRODUCED 
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READ DATA SEPARATION 

DATA FROM THE DATA DETECTOR CONSISTS OF A TRAIN OF PULSES 
THAT CONTAIN TIMING INFORMATIOiJ RELATED TO PEAKS IN THE 
ORIGINAL ANALOG SIGNAL. THE DATA SEPARATION LOGIC IDENTI- 
FIES THE TIMING INFORMATION AS 'V OH '0' PULSES, ELIMINATES 
THE '0' PULSES, AND RETIMES THE T PULSES WITH THE INTERNAL 
CLOCK. 

(DEFINITION OF "IS" AND 'OS': A 'V BIT IS TRANSMITTED DURING 
THE SECOND HALF OF A IF CLOCK CYCLE. A '0' BIT IS TRANS- 
MITTED DURING THE FIRST HALF OF A IF CLOCK CYCLE, EXCEPT 
WHEN A '0' IMMEDIATELY FOLLOWS A '1' BIT. IN THIS CASE, NO 
•r BIT IS TRANSMITTED DURING THE 1 F CLOCK CYCLE.) 

NOTE: IN THE FOLLOWING DESCRIPTION IT ASSUMED THAT THE 
PHASE LOCKED LOOP IS 'LOCKED' TO THE AVERAGE PHASE AND 
FREQUENCY OF THE INPUT DATA SIGNAL. 

THE INPUT DATA IS ROUTED THROUGH THE VCO SYNC CONTROL, 
WHICH, IN THE READ MODE, INVERTS THE DATA SIGNAL AND 
APPLIES IT THROUGH THE GATE (IN THIS MODE THE 'INHIBIT' 
SIGNAL ON THE GATE IS INEFFECTIVE) TO THE DATA LATCH 
AND THE SINGLE SHOT CI RCUIT. THE SINGLE SHOT CIRCUIT 
FORMS PART OF THE DISCRIMINATOR THAT CONTROLS THE PHASE 
OF THE PHASE-LOCKED LOOP. 

IF THE DATA LATCH IS SET. THE DATA IS APPLIED TO AN AND GATE 
(THAT FORMS PART OF A MFM DECODER CIRCUIT) WITH A DELAYED 
'2F CLOCK' SIGNAL, AND A 'IF' SIGNAL FROM THE AC TRIGGER. 
WHEN THESE THREE INPUTS ARE SATISFIED, THE OUTPUT OF THE 
AND CIRCUIT SETS THE 'I'S' LATCH; THIS LATCH PROVIDES AN OUT- 
PUT WHEN A '1' IS DETECTED. THE OUTPUT OF THE 'I'S' LATCH IS 
APPLIED TO THE OUTPUT LATCH WHICH, IN TURN, GIVES AN OUT- 
PUT SIGNAL IN THE FORM OF 30NANOSECOND PULSES. 

THE INITIALIZING LOGIC FORCES THE PHASE OF THE AC TRIGGER 
SO THAT THE IF THAT THE TRIGGER PRODUCES CORRESPONDS TO 
THE TIMING OF BIT CELLS DURING FAST SYNCHRONIZATION. 
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LOCK 1 CARD (C2) 

INTERRUPT SENSE CYCLE 

SENSE COMMAND CYCLE AFTER A POWER-UP 

NOTE: THE NUMBERS QUOTED IN THE CIRCLES REFER TO THEIR 
CORRESPONDING NUMBERS SHOWN IN THE TIMING DIAGRAM. 

THE FOLLOWING USER SYSTEM-TaOSD SENSE STATUS SEQUENCE 
OCCURS AFTER AN INTERRUPT ® : 

1. TAG CODE 100 (TAG 4) (f) IS SET BY THE SYSTEM. 

2. AFTER A DELAY OF 100 NANOSECONDS. 'CONTROL SAMPLE" Si 
IS SET. ^-' 

3. THE DSD READS THE TAG CODE ® AND SETS THE SENSE DATA 
ON THE CONTROL BUS ® ; 'CONTROL SAMPLE RECEIVED' (S) 
IS ALSO SET. ^^ 

4. CONTROL BUS HEAD INFORMATION ® IS READ BY THE 
SYSTEM, THEN 'CONTROL SAMPLE' IS RESET 

5. THE DSD RECEIVES 'CONTROL SAMPLE' AND RESETS 'INTERRUPT' 
rONTROL SAMPLE RECEIVED', AND (SLIGHTLY DELAYED) THE ' 

6. DSD INTERNAL TIMING GATES OFF THE 'HOLD OFF INTERRUPT' 
milCH RESETS 'INTERRUPT'. 
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TIMING DIAGRAM 
SEQUENCE AFTER DSD INTERRUPT 
NOTE: THE TIMINGS SHOWN ARE 

AT THE DSD PIN LOCATIONS 
T =100 nS MINIMUM 
To=l uS MINIMUM 
Tb=S00nS MINIMUM 
Tc = nS MINIMUM 
30 nS MAXIMUM 



I. INTERRUPT 



2. TAG BUS VALID 



3. CONTROL SAMPLE 



•». TAG LINES READ 



S. CONTBOL BUS 



6. CONTROL SAMPLE RECEIVED 
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OSO INTERRUPT TO USING MACHINE 
TAG DECODE TAG 100 (TAG 4) 
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LOGIC 2 

NRITE CtOCK IS DIVIDED Br IS BY COUNTtRS. COUNTIH 4 OUTWr 
IS THE SAME FDEQUENCV AS THE SERVO CLOCK S5 COUNTER S IS 
USED TO DISTINGUISH BETWEEN NORMAL AND QUADRATURE CELLS 
CORRESrONOINC TO ALTERNATE SERVO CLOCK PULSES. 

COUNTER 4 AND S OUTPUTS ARE DECODED INTO 4 OUTPUTS COHIES- 
PONDINO TO THE Nl. N2 AND 01, 02. ANY OUT OF SYNC CONDITION 
•ILL BE SIGNALLED TO THE OSCILLATOR BY THE OSCILLATOR 
EARLY- On LATE- LINES TO FORCE A FREQUENCY SHIFT TO BRING 
THE WRITE CLOCK BACK INTO SYNCHRONISM. 

THE SYNC DETECTOR PROVIDES PROTECTION FDR ANY GROSS 
TIMING ERRORS 

WISf 'NG CLOCK PULSES ARE FED TO A 1 BIT SHIFT REG AND DECODE 
TO LOOK FOR INDEX AND SECTOR PULSES 

HANDOVER VELOCITY CALIBRATION IS USED AFTER POWER UP TO 
PROVIDE AN OFFSET VOLTAGE TO THE -DESIREn VELOCITY- 
VOLTAGE. THE REQUIRED OFFSET IS GENERATED BY PRESETTIMO 
THE COUNTER AT THE START OF HVC TO 7 AND CHECKING VELOCITY 
OVER 2 TRACKS. IF VELOCITY IS 1.9im PER TRACK THE COUNTER IS 
DECREMENTED BY I AND THE CYCLE REPEATED U»'T|l THE TIME IS 
. It iK'TRACK OR UNTIL THE COUNTER HAS REACHED WHEN 
ALLOW HVC IS RESET. 

PROFILE GAIN VOLTAGE IS RECALIBRATED IN A SIMILAR METHOD 
EXCEPT THAT THE COUNTER IS RESET TO ZERO AND INCREMENTS UP 
UNTIL 'VEL PROF DROPS on THE COUNTER IS FULL. 'OOUSTER 
fULL- PREVENTS THE COUNTER RESETTING TO ZERO IF ITS MAX 
IMUM COUNT IS EXCEEDED. RECALI8RATI0N ONLY TAKESPLACE 
ON COMMAND F ROM THE SYSTEM. 
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PHASE LOCKED OSCILLATOR IPLOI LOOP 

THE PLO IS SYNCHRONIZED IN PHASE AND FREQUENCY BY THE 
SERVO SIGNAL CLOCK PULSES AS FOLLOWS: 

THE VOLTAGE CONTROLLED OSCILLATOR (VCO) RUNS AT APPROXI- 
MATELY 16.5 MHi. THE OUTPUT 2F IS DIVIDED BY 2 TO GIVE 'IF 
WRITE CLOCK'. 

•IF WRITE CLOCK- DRIVES A 5 BIT COUNTER: COUNTER 4' OUTPUT 
IS 1/16TH OF THE PLO FREQUENCY. THE SERVO CLOCK' PULSES 
TRIGGER A SINGLE SHOT (» SERVO CLOCK SS 280 nSI. 

FOR THE PLO TO BE IN SYNCHRONIZATION THE TP «.'LING EDGE 
OF THE SERVO CLOCK SS MUST COINCIDE (T.ITH THE MID POINT 
OF THE NEGATIVE LEVEL OF THE COUNTER 4' SIGNAL . 

A COMPARATIVE CIRCUIT ON THE LOGIC 2 (D2I CARD LOOKS FOR 
THIS COINCIDENCE AND PROVIDES AN OUTPUT OF OSCILLATOR 
EARLY OR LATE TO THE VCO TO CORRECT ANY MISALIGNMENT. 

DURING NORMAL SYNCHRONOUS OPERATION, NARROW OSCILLATOR 
LATE AND OSCILLATOR EARLY SIGNALS ARE PRODUCED CONTINU^ 
OUSLY AS SHOWN IN THE TIMING DIAGRAM. 

THE PLO IS USED BY THE USING SYSTEM TO SERIALIZE WRITE 
DATA. 
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SERVO CONTROL E2 SERVO 1 

SERVO MARKER FIELD 

THE SERVO MARKER FIELD CONTAINS A PATTERN SEQUENCE OF 
roSITIVE ZERO CROSSINGS 191 (POSITIVE GOING PULSES THAT PASS 
THROUGH (ZERO) VOLTS) THAT SYNCHRONIZE THE DEMODULATOR 
WAVEFORMS -SELECT DEMOD A". AND SELECT DEMOO B" 



5F589A 



S 
F 
5 
8 
9 
A 



SERVO GAIN FIELD 

THE SERVO GAIN FIELD IS JUST OVER TWO BVTES OF EACH 22 BYTE 
SERVO SAMPLE FIELD. IN THE SERVO GAIN FIELD A FIXED- 

tup';mt^!»1?J^*'- "'■'■^° ■°*^* SURFACE LINEAR' (1) CONTROLS 
THE AUTOMATIC GAIN CONTROL (AGO LOOP SO THAT THE LOOP 
COMPENSATES FOR CHANGES DUE TO: 

• HEAD-TO DISK SURFACE VARIATIONS 

• SURFACE CHANGES. 

• TRACK LOCATION VARIATIONS THAT OCCUR BECAUSE OF DIFFER- 
ENCES IN LINEAR SPEED BETWEEN INNER TRACKS AND OUTER 
TRACKS. AND. THUS. COUPLING BETWEEN HEAD AND DISK 
SURFACE. 

THE AGC LOOP COMPRISES THE VARIABLE GAIN AMPLIFIER (VGA) 
AND THE AGC AMPLIFIER. 

THE -SELECT GAIN ADJUST- SIGNAL 121 IS ACTIVE THROUGHOUT THE 
SERVO GAIN FIELD. THIS CAUSES THE DEMODULATOR TO GIVE AN 
OUTPUT THAT IS ASYNCHRONOUSLY RECTIFIED AND THEN APPLIED 
TO THE AGC LOOP. THE AGC LOOP INVERTS THE DEMODULATOR 
OUTPUT AND SUBTRACTS IT FROM THE TRACK REFERPNCE SIGNAL' 
(3). THE DIFFERENCE VOLTAGE CHARGES THE GAIN STORE 
CAPACITOR C2. 

THE RESULTING GAIN VOLTAGE ACROSS THE GAIN STORE CAPACITOR 
C2 IS FILTERED AND BUFFERED IN THE AGC AMPLIFIER THE AMPLI- 
FIER THEN PRODUCES A SIGNAL TO THE NEW LEVEL REQUIRED FOR 
THE PARTICULAR SECTOR IF EITHER 'ENABLE SERVO SAMPLE' (41 IS 
ACTIVE. OR IF -ENABLE SERVO SAMPLE' (4) AND HEAD CHANGE 
^^1^-^}.V *"^ '^"'''^ 'ENABLE SERVO SAMPLE' (41. WHICH IS ACTIVE 
FOR THE WHOLE OF THE SAMPLF SERVO FIELD. REDUCES THE G A N 
OF THE AGC AMPLIFIER (TO WITHIN THE LIMITS (61 SHOWN ON THE 
TIMING DIAGRAM) IN OPERATIONS OUTSIDE THE SAMPLE SERVO 
FIELD. THE 'HEAD CHANCE GATE' (5) COMPENSATES FOR HEAD 
RESPONSE DURING A HEAD^HANGE OPERATION. 

IF THE AGC VOLTAGE IS EITHER TOO SMALL. OR ABSENT COMPLETE 
LY. AN AGC DETECTOR CAUSES THE AMPLIFIER TO GIVE AN 'OUT 
SIDE AGC WINDOW- OUTPUT SIGNAL (6). WHICH IS INDICATED A -TAG 
111- (THAT IS. TAG 7) DIAGNOSTIC DATA. 

Ji'f .?„*'" """^ CAPACITOR rz IS RESET AFTER THE END OF THE 
SERVO GAIN FIELD. WHEN THE 'RESET CAPACITOR' SIGNAL (71 
IS ACTIVATED. ' ' 



SERVO ERROR FIELD 

THE SERVO ERROR FIELD IS 4.5 BYTES 0«= THE 22 BYTE SERVO 
SAMPLE FIELD. DURING THE SERVO ERROR FIELD THE SERVO 
ERROR CIRCUIT MEASURES THE AMOUNT AND DIRECTION (EITHER 
>N OR OUT) THAT THE HEAD IS OFF TRACK. AND PRODUCES A 
■DATA POSITION ERROR' SIGNAL THAT CORRESPONDS TO THE 
ERROR. THIS SIGNAL RETURNS THE HEAD ON TRACK TO READ OR 
WRITE DATA IN THE PARTICULAR SECTOR. 

c^T?of J"^ ^^"^^ ""^^ '''^'■° °'' * PARTICULAR SECTOR IS 
ENTERED. THE ERROR CAPACITOR CI IS RESET BY RESET CAPAC- 
ITOR APPLIED TO IT THROUGH THE CIRCUIT: THEREFORE NO 
VOLTAGE IS ACROSS CI. THUS THE DATA POSITION ERROR- 
SIGNAL FOR THE PREVIOUS SECTOR IS REMOVED. 

IF A HEAD IS OFFTRACK WHEN THE SERVO ERROR FIELD IS 
F^y5o^°- '^"^ RESULTING ERROR SIGNAL CAUSES THE DEMODU- 
LATOR TO PRODUCE AN ERROR SAMPLE' SIGNAL. THE ERROR 
SAMPLE- IS SYNCHRONOUSLY RECTIFIED BY SELECT DEMOD A- 
^2^}'-^" °^'*°° °' SYNCHRONIZED TO THE LINEAR SIGNAL 
ZERO CROSSINGS. THE RECTIFIED SAMPLE SIGNAL IS APPLIED 
Z? l\\l ^"""^ CAPACITOR CI. CHARGING CI. OVER THE PERIOD 
OF THE SERVO ERROR FIELD. TO A LEVEL THAT CORRESPONDS 
TO THE AMOUNT OF ERROR. THE --SELECT DEMOO A- AND 
-♦SELECT DEMOD B- PULSES ARE SWITCHED ALTERNATELY ON 
AND OFF WITH RESPECT TO EACH OTHER. AT TIMES DETER- 
MINED BY THE DECODING AND GATING OUTPUT OF COUNTER 
2. THE POLARITIES OF THESE DEMODULATOR SIGNALS DE- 
PEND ON WHETHER THE TRACK IS ODD OR EVEN NUMBERED. 

I^i^.c?r°" VOLTAGE ON CI IS APPLIED TO THE OPERATIONAL 
AMPLIFIER. SWITCHED AS A VOLTAGE FOLLOWER BY THE •+ 
ENABLE DATA- AND --ENABLE DATA" INPUTS. AND THE OPERA- 
TIONAL AMPLIFIER PROVIDES THE "DATA POSITION ERROR 
SIGNAL AT ITS OUTPUT. 

THE BATA POSITION ERROR' SIGNAL IS APPLIED TO THE HEAD 
ACTUATOR COIL VIA A COMPENSATOR CIRCUIT (NOT SHOWN) 
THIS MOVES THE HEAD TO THE ON TRACK POSITION SO THAt' 
THE DATA FIELD THAT FOLLOWS THE SERVO ERROR FIELD 
WITHIN THE SAME SECTOR. CAN BE READ OR WRITTEN. 

TIMING REFERENCE 

r.^I,"^ '" "^^ ^**"'" 5^"^° "^*-°- BET>*EEN THE BEGIN- 
NING OF THE ID MARKER FIELD AND THE END OF THE SERVO 

5r«c°rr/Jl'-°' '^ ^*^^° °^ * REFERENCE FREQUENCY PRO- 
XL -r^o! ^"^ DEDICATED SERVO HEAD. PHASE CORRECTION 

?.Um 1'^"^°'^^'^'^^ IS PROVIDED BY THE MARK DETECT LOGIC 
CIRCUIT* 
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KMVO I (E» 

samtle sfrvo marker field 

mamKer field 

tme alternating peaks in the 'off tracic signal measure 
off-track error. the peaks are synchronously rectified 
in relation to a square wave signal ig02. j02i synchronized 
to the linear signal zero crossings. this produces a signal, 
proportional to the offtrack error. that is used to fosi- 
tiom the heads correctly over the particular track. 

the output of the mark detector releases the voltage 
controlled oscillator ivcoi from the control of the de- 
dicated servo surface. to which it was phase locked. the 
vcofree runs at the release frequency for the 10 micro- 
second period of the servo gain and error fields. during 
that period. the vcd output generates the control and 
gating signals. 

morf .' any small velocity error during this period can be 

IGNOHEO. 

THE SIGNALS •* SELECT GAIN ADJUST*. '-RESET CAPACITOR*. ■* 
SELECT DEMOO A* AND ** SELECT DEMOD B' ARE DERIVED BY 
DECODING THE OUTPUTS OF COUNTER 1 AND COUNTER 2 (FIVE- 
BIT COUNTERS). THESE COUNTERS ARE CONTROLLED BY THE 
TOMTROL RUN* LINE THAT IS ACTIVATED AT A POINT ON THE 
SAMPLE SERVO SIGNAL (MARKER). 

TME COUNTER: 

• OOMTROLS A LOGIC SWITCH IN THE CLOCK CONTROL. THE 
SNITCH CONNECTS EITHER *2F WRITE CLOCK*. OR THE OUT- 
PUT OF COUNTER 2 INTO THE CLOCK INPUT OF COUNTER 1. 

• INHIBITS THE ANALOG CONTROL SIGNALS (WHEN THE COUNTER 
a DEACTIVATED). 

WHEN TXHJNTER HUN* IS DEACTIVATED. COUNTER 1 RUNS FROM 
THE START OF 'ENABLE MARK DETECT*. AND RESETS AT EVERY 
CHANCE OF *« POSITIVE ZERO CROSSING'. IF THE COUNTER 1 
REACHES A COUNT OF *-F*. THE NEXT ZERO CROSSING SETS 
•* SERVO VCO INHIBIT*. AND RESETS THE COUNTER I. 

IF THE NEXT ZERO CROSSING OCCURS WHEN *-F' IS NOT ACTIVE. 
THE SERVO MARKER IS RECOGNIZED. '• SERVO VCO INHIBIT' IS 
RESET. ANO 'COUNTER RUN* IS ACTIVATED. 

"SERVO VCO INHIBIT* RELEASES CONTROL OF THE VCO. FROM 
THE DEDICATED SERVO SURFACE: THE VCO THEN PRODUCES 
THE IF BURST*. XOUNTER RUN* SWITCHES THE COUNTER 1 
■CLOCK* TO THE OUTPUT OF COUNTER?. COUNTER 1. WHICH 
DIVIDES BV SIX. IS DRIVEN BY -2F BURST'. VIA A SINGLE BIT 
COUNT IN COUNTER 2. ANO ADVANCES ON BQTH POLARITIES 
OF THE INPUT SIGNAL. 



WHEN -COUNTER RUN* IS ACTIVE. IT ALSO INHIBITS THE RESET OF 
COUNTER 1. ANO ALLOWS ANALOG CONTROL DECODE TO OPERATE. 
THIS PRODUCES GAIN. DEMODULATOR AND RESET CAPACITOR 
SIGNALS. 

THE -SELECT GAIN ADJUST' LINE IS CONTROLLED BV *DEFAULT 
GATE' OR 'HEAD CHANGE GATE*. A TWO-BIT SHIFT REGISTER 
CONTROLS THE *ENAaLE DATA* LINES. 

'COUNTER RUN* APPLIED TO THE SHIFT REGISTER INDICATES 
THAT A SAMPLE HAS BEEN FOUND THAT IS CLOCKED BY *> 
SHIFT REGISTER CLOCK*. A SIGNAL DERIVED FROM THE DE- 
DICATEO SERVO SURFACE. THE GATING CAUSES 'ENABLE 
DATA* TO BE ACTIVATED ON THE SECOND SAMPLE FOUND 
AND DEACTIVATED ON THE THIRD SAMPLE FOUND. 
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SERVO 2 LOCATION F2 

THIS CARD CONSISTS OF FIXED AND VARIABLE GAIN AMPLIFIERS 
TO AMPLIFY THE DIFFERENTIAL OUTPUT FROM THE DEDICATED 
SERVO READ HEADS TO A CONSTANT OUTPUT LEVEL. INCLUDED 
IS CIRCUITRY TO DETECT SERVO CLOCK PULSES WHICH FIRE A 
280 muc SINGLE SHOT. 

PEAKS ON THE AMPLIFIED OUTPUT ARE DETECTED AND SELECTED 
BY THE SEL N1, N2, 01 AND 02 LINES INTO THEIR RESPECTIVE 
±N/2 AND±Q/2 OUTPUTS, CORRESPONDING TO THE NORMAL AND 
QUADRATURE FIELDS RECORDED ON THE SERVO SURFACE. 

THEN SIGNALS AND THE Q SIGNALS ARE FED TO BUFFERS. THE 
INPUT IS HOWEVER INVERTED TO ONE BUFFER. SERVO SIGNALS 
ON THE DEDICATED SURFACES ARE INVERTED IN PHASE ON 
ALTERNATE TRACKS WHICH ALLOW SELECTION OF THE CORRECT 
POLARITY OF THE OUTPUT SIGNAL. "DATA PES" FROM SERVO 1 
IS COMBINED TO FORM A "HYBRID PESO/P". 

THE "DELAY" IN "POWER GOOD DELAYED" IS OF THE ORDER OF 
;,»ea AND ENTIRELY DUE TO CIRCUIT DELAYS IN THE FILTERS. 

THE VOLTAGES DEVELOPED ACROSS CURRENT SENSE RESISTORS 
(CSR) ON THE O.E. DRIVE BOARD TO DETECT LOW VOICE COIL 
MOTOR CURRENT. "+OUT DIRECTION" CONTROLS THE INPUT 
POLARITY TO ENSURE CORRECT OUTPUT FOR BOTH DIRECTIONS 
OF ACCESS ARM TRAVEL. VCM START AND FINISH ARE DIRECT 
CONNECTION TO THE VOICE COIL WINDINGS AND PROVIDE COM- 
PENSATION TO THE AMPLIFIER. "VOICE COIL CURRENT SIGNAL" 
IS A VOLTAGE LEVEL WHICH IS PROPORTIONAL TO THE VOICE 
COIL CURRENT. THE VOICE COIL CURRENT SIGNAL IS AMPLI- 
FIED WHEN "SEEK COMPLETE" IS ACTIVE AND ENSURES THAT 
THERE IS MINIMAL VOICE COIL CURRENT. "+ ON TRACK" DROPS 
IF SUFFICIENT VOICE COILCURRENT IS DETECTED TO MOVE 
THE ACCESS ARM OFF TRACK. 

"HYBRID PES." "±SEL INT' PROVIDES CONTROL OF A CAPACITOR"" 
WHICH HOLDS THE "HYBRID PES" LEVEL CONSTANT DURING 
ACCESSING TO REDUCE TRANSIENTS AT ACCESS COMPLETION. 
THE SIGNAL DRIVES THE VOICE COIL MOTOR TRANSISTOR 
MATRIX. "IN DRIVE" AND "OUT DRIVE" OVERRIDE THE INPUT 
SIGNAL AND FORCE THE ACCESS DRIVE INTO FULL IN OR OUT 
MOTION. 
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